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7KH LGHQWLW\ RI DQ XUEDQ HQYLURQPHQW LV LPSRUWDQW EHFDXVH LW FRQWULEXWHV WR
VHOILGHQWLW\ D VHQVH RI FRPPXQLW\ DQG D VHQVH RI SODFH +RZHYHU XQGHU
SUHVHQWGD\ FRQGLWLRQV WKH LGHQWLWLHV RI H[SDQGLQJ FLWLHV DUH UDSLGO\ GHWHULRUDWLQJ
DQG YDQLVKLQJ HVSHFLDOO\ LQ WKH FDVH RI $VLDQ FLWLHV 7KHUHIRUH FLWLHV QHHG WR
EXLOG WKHLU XUEDQ LGHQWLW\ ZKLFK LQFOXGHV WKH SDVW DQG SRLQWV WR WKH IXWXUH $W WKH
VDPH WLPH FLWLHV QHHG WR DGG QHZ IHDWXUHV WR LPSURYH WKHLU OLYDELOLW\
VXVWDLQDELOLW\ DQG UHVLOLHQFH ,Q WKLV SDSHU XVLQJ GDWD PLQLQJ WHFKQRORJLHV IRU
YDULRXV W\SHV RI JHRUHIHUHQFHG ELJ GDWD DQG FRPELQH WKHP ZLWK WKH VSDFH V\QWD[
DQDO\VLV IRU REVHUYLQJ DQG OHDUQLQJ DERXW WKH VRFLRHFRQRPLF EHKDYLRU DQG WKH
TXDOLW\ RI VSDFH 7KH REVHUYHG DQG OHDUQHG IHDWXUHV DUH LGHQWLILHG DV WKH XUEDQ
LGHQWLW\ 7KH QXPHULF IHDWXUHV REWDLQHG IURP GDWD PLQLQJ DUH WUDQVIRUPHG LQWR
FDWDORJXHG OHYHOV IRU GHVLJQHUV WR XQGHUVWDQG ZKLFK ZLOO DOORZ WKHP WR SURSRVH
SURSHU GHVLJQV WKDW ZLOO FRPSOHPHQW RU LPSURYH WKH ORFDO WUDGLWLRQDO IHDWXUHV $
ZRUNVKRS LQ 7DLZDQ ZKLFK IRFXVHV RQ D WUDGLWLRQDO DUHD GHPRQVWUDWHV WKH UHVXOW
RI WKH SURSRVHG PHWKRGRORJ\ DQG KRZ WR WUDQVIRUP D WUDGLWLRQDO DUHD LQWR D
OLYDEOH DUHD $W WKH VDPH WLPH ZH LQWURGXFH D ZHEVLWH SODWIRUP 4XLFN 8UEDQ
$QDO\VLV .LW TXDNLW DV D WRRO IRU FLWL]HQV WR SDUWLFLSDWH LQ GHVLJQV $IWHU WKH
ZRUNVKRS FLWL]HQV FDQ YLHZ FRPPHQW DQG YRWH RQ GLIIHUHQW GHVLJQ SURSRVDOV WR
SURYLGH FLW\ DXWKRULWLHV DQG VWDNHKROGHUV ZLWK WKHLU LGHDV LQ D PRUH FRQYHQLHQW
DQG UHVSRQVLYH ZD\ 7KHUHIRUH WKH FLWL]HQV PD\ GHOLYHU WKHLU RSLQLRQV
NQRZOHGJH DQG VXJJHVWLRQV IRU LPSURYHPHQWV WR WKH LQYHVWLJDWHG QHLJKERUKRRG
IURP WKHLU RZQ GHVLJQ SHUVSHFWLYH
.H\ZRUGV 8UEDQ LGHQWLW\ XQVXSHUYLVHG PDFKLQH OHDUQLQJ 3ULQFLSDO
&RPSRQHQW $QDO\VLV 3&$ FLWL]HQ SDUWLFLSDWHG GHVLJQ VSDFH V\QWD[
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฀E฀a฀s฀t฀-฀S฀o฀u฀t฀h฀e฀a฀s฀t ฀A฀s฀i฀a ฀i฀s ฀c฀u฀r฀r฀e฀n฀t฀l฀y ฀o฀n฀e ฀o฀f ฀t฀h฀e ฀f฀a฀s฀t฀e฀s฀t฀-
฀u฀r฀b฀a฀n฀i฀z฀i฀n฀g ฀r฀e฀g฀i฀o฀n฀s ฀i฀n ฀t฀h฀e ฀w฀o฀r฀l฀d฀, ฀w฀i฀t฀h ฀c฀o฀u฀n฀t฀r฀i฀e฀s ฀s฀u฀c฀h
฀a฀s ฀C฀h฀i฀n฀a ฀c฀l฀i฀m฀b฀i฀n฀g ฀f฀r฀o฀m ฀2฀0฀% ฀t฀o ฀5฀0฀% ฀u฀r฀b฀a฀n฀i฀z฀a฀t฀i฀o฀n ฀i฀n
฀j฀u฀s฀t ฀a ฀f฀e฀w ฀d฀e฀c฀a฀d฀e฀s฀. ฀T฀h฀e ฀i฀d฀e฀n฀t฀i฀t฀y ฀o฀f ฀a฀n ฀u฀r฀b฀a฀n ฀e฀n฀v฀i฀-
฀r฀o฀n฀m฀e฀n฀t ฀i฀s ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀b฀e฀c฀a฀u฀s฀e ฀i฀t ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀s ฀t฀o ฀s฀e฀l฀f฀-
฀i฀d฀e฀n฀t฀i฀t฀y฀, ฀a ฀s฀e฀n฀s฀e ฀o฀f ฀c฀o฀m฀m฀u฀n฀i฀t฀y฀, ฀a฀n฀d ฀a ฀s฀e฀n฀s฀e ฀o฀f ฀p฀l฀a฀c฀e฀.
฀H฀o฀w฀e฀v฀e฀r฀, ฀u฀n฀d฀e฀r ฀p฀r฀e฀s฀e฀n฀t฀-฀d฀a฀y ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀, ฀t฀h฀e ฀i฀d฀e฀n฀t฀i฀-
฀t฀i฀e฀s ฀o฀f ฀e฀x฀p฀a฀n฀d฀i฀n฀g ฀c฀i฀t฀i฀e฀s ฀a฀r฀e ฀r฀a฀p฀i฀d฀l฀y ฀d฀e฀t฀e฀r฀i฀o฀r฀a฀t฀i฀n฀g ฀a฀n฀d
฀v฀a฀n฀i฀s฀h฀i฀n฀g฀, ฀e฀s฀p฀e฀c฀i฀a฀l฀l฀y ฀i฀n ฀t฀h฀e ฀c฀a฀s฀e ฀o฀f ฀A฀s฀i฀a฀n ฀c฀i฀t฀i฀e฀s฀. ฀T฀h฀e
฀e฀l฀e฀m฀e฀n฀t฀s ฀a฀n฀d ฀d฀e฀ﬁ฀n฀i฀t฀i฀o฀n ฀o฀f ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀h฀a฀v฀e ฀b฀e฀e฀n
฀w฀i฀d฀e฀l฀y ฀d฀i฀s฀c฀u฀s฀s฀e฀d ฀b฀y ฀K฀. ฀L฀y฀n฀c฀h ฀(฀1฀9฀6฀0฀)฀, ฀E฀. ฀R฀e฀l฀p฀h ฀(฀1฀9฀7฀6฀)฀,
฀C฀. ฀N฀o฀r฀b฀e฀r฀g฀-฀S฀c฀h฀u฀l฀t฀z ฀(฀1฀9฀7฀9฀)฀, ฀J฀. ฀D฀i฀x฀o฀n ฀a฀n฀d ฀K฀. ฀D฀u฀r฀r฀h฀e฀i฀m
฀(฀2฀0฀0฀0฀)฀, ฀a฀n฀d ฀H฀. ฀M฀. ฀P฀r฀o฀s฀h฀a฀n฀s฀k฀y ฀(฀2฀0฀0฀7฀)฀. ฀N฀e฀v฀e฀r฀t฀h฀e฀l฀e฀s฀s฀,
฀t฀h฀e ฀p฀r฀i฀n฀c฀i฀p฀l฀e ฀w฀a฀s ฀a฀d฀v฀o฀c฀a฀t฀e฀d ฀s฀i฀g฀n฀i฀ﬁ฀c฀a฀n฀t฀l฀y ฀b฀y ฀K฀. ฀L฀y฀n฀c฀h฀.
฀O฀n฀e ฀r฀e฀c฀e฀n฀t ฀s฀t฀u฀d฀y ฀(฀C฀h฀a฀n฀g ฀e฀t ฀a฀l฀. ฀2฀0฀1฀7฀) ฀u฀s฀e฀s ฀d฀a฀t฀a
฀m฀i฀n฀i฀n฀g ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s฀, ฀i฀n฀c฀l฀u฀d฀i฀n฀g ฀b฀o฀t฀h ฀u฀n฀s฀u฀p฀e฀r฀v฀i฀s฀e฀d
฀m฀a฀c฀h฀i฀n฀e ฀l฀e฀a฀r฀n฀i฀n฀g ฀a฀n฀d ฀f฀e฀a฀t฀u฀r฀e ฀s฀e฀l฀e฀c฀t฀i฀o฀n ฀m฀e฀t฀h฀o฀d฀o฀l฀o฀-
฀g฀i฀e฀s฀, ฀t฀o ฀e฀x฀p฀l฀o฀r฀e ฀t฀h฀e ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀f฀e฀a฀t฀u฀r฀e฀s ฀o฀f ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀-
฀t฀i฀t฀i฀e฀s ฀f฀r฀o฀m ฀t฀h฀e ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀o฀p฀e฀n ฀p฀u฀b฀l฀i฀c ฀s฀p฀a฀c฀e฀. ฀T฀h฀e
฀q฀u฀a฀n฀t฀i฀ﬁ฀c฀a฀t฀i฀o฀n ฀o฀f ฀t฀h฀i฀s ฀q฀u฀a฀l฀i฀t฀y ฀i฀s ฀b฀a฀s฀e฀d ฀o฀n ฀K฀. ฀L฀y฀n฀c฀h฀’฀s
฀t฀h฀e฀o฀r฀y ฀(฀1฀9฀6฀0฀) ฀a฀n฀d ฀P฀O฀I ฀c฀o฀m฀b฀i฀n฀e฀d ฀s฀p฀a฀c฀e ฀s฀y฀n฀t฀a฀x ฀(฀H฀i฀l฀l฀i฀e฀r
฀a฀n฀d ฀H฀a฀n฀s฀o฀n฀, ฀1฀9฀8฀4฀)฀. ฀I฀t ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀e฀s ฀h฀o฀w ฀p฀u฀b฀l฀i฀c
฀s฀p฀a฀c฀e ฀c฀a฀n ฀b฀e ฀u฀s฀e฀d ฀t฀o ฀i฀d฀e฀n฀t฀i฀f฀y ฀a฀n ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀b฀y
฀q฀u฀a฀n฀t฀i฀z฀a฀t฀i฀o฀n฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀i฀s ฀s฀t฀u฀d฀y ฀d฀o฀e฀s ฀n฀o฀t ฀d฀e฀m฀o฀n฀-
฀s฀t฀r฀a฀t฀e ฀h฀o฀w ฀d฀e฀s฀i฀g฀n฀e฀r฀s ฀c฀a฀n ฀u฀s฀e ฀t฀h฀i฀s ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀t฀o ฀c฀r฀e฀-
฀a฀t฀e ฀u฀r฀b฀a฀n ฀d฀e฀s฀i฀g฀n฀s ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀t฀o ฀t฀h฀e฀s฀e ฀f฀e฀a฀t฀u฀r฀e฀s฀. ฀I฀n ฀f฀a฀c฀t฀,
฀t฀h฀e฀s฀e ฀f฀e฀a฀t฀u฀r฀e฀s ฀c฀o฀u฀l฀d ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e ฀t฀o ฀e฀x฀p฀l฀o฀r฀i฀n฀g ฀t฀h฀e ฀t฀r฀a฀-
฀d฀i฀t฀i฀o฀n฀a฀l ฀f฀e฀a฀t฀u฀r฀e฀s ฀f฀o฀r ฀h฀i฀s฀t฀o฀r฀i฀c฀a฀l ฀a฀r฀e฀a฀s฀, ฀w฀h฀i฀c฀h ฀c฀o฀u฀l฀d ฀h฀e฀l฀p
฀d฀e฀s฀i฀g฀n฀e฀r฀s ฀m฀o฀r฀e ฀c฀l฀e฀a฀r฀l฀y ฀i฀d฀e฀n฀t฀i฀f฀y ฀a฀n ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y฀.
฀N฀o฀w฀a฀d฀a฀y฀s฀, ฀c฀i฀t฀i฀e฀s ฀a฀r฀e ฀r฀e฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g ฀t฀h฀e฀i฀r ฀r฀e฀s฀p฀e฀c฀-
฀t฀i฀v฀e ฀c฀i฀t฀y ฀m฀o฀d฀e฀l฀s฀, ฀t฀r฀y฀i฀n฀g ฀t฀o ฀i฀n฀c฀r฀e฀a฀s฀e ฀t฀h฀e ฀s฀t฀r฀a฀t฀e฀g฀i฀c ฀v฀a฀l฀u฀e
฀o฀f ฀t฀h฀e฀i฀r ฀t฀e฀r฀r฀i฀t฀o฀r฀y ฀t฀o ฀t฀r฀a฀n฀s฀f฀o฀r฀m ฀i฀n฀t฀o ฀m฀o฀r฀e ฀a฀t฀t฀r฀a฀c฀t฀i฀v฀e
฀a฀n฀d ฀c฀o฀h฀e฀s฀i฀v฀e ฀c฀i฀t฀i฀e฀s ฀t฀h฀a฀t ฀o฀ﬀ฀e฀r ฀g฀r฀e฀a฀t฀e฀r ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀l฀i฀f฀e
฀a฀n฀d ฀b฀e฀t฀t฀e฀r ฀c฀i฀t฀i฀z฀e฀n ฀c฀o฀e฀x฀i฀s฀t฀e฀n฀c฀e฀. ฀I฀n ฀t฀h฀i฀s ฀w฀a฀y฀, ฀a ฀c฀h฀a฀n฀g฀e
฀i฀n ฀t฀h฀e฀i฀r ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀i฀d฀e฀n฀t฀i฀t฀y ฀i฀s ฀t฀a฀k฀i฀n฀g ฀p฀l฀a฀c฀e฀. ฀I฀n ฀o฀t฀h฀e฀r
฀w฀o฀r฀d฀s฀, ฀c฀i฀t฀i฀e฀s ฀n฀e฀e฀d ฀t฀o ฀b฀u฀i฀l฀d ฀a฀n ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀t฀h฀a฀t ฀e฀x฀-
฀t฀e฀n฀d฀s ฀t฀o ฀t฀h฀e ฀p฀a฀s฀t฀. ฀A฀t ฀t฀h฀e ฀s฀a฀m฀e ฀t฀i฀m฀e฀, ฀c฀i฀t฀i฀e฀s ฀n฀e฀e฀d ฀t฀o
฀a฀d฀d ฀n฀e฀w ฀f฀e฀a฀t฀u฀r฀e฀s ฀t฀o ฀i฀m฀p฀r฀o฀v฀e ฀u฀r฀b฀a฀n ฀l฀i฀f฀e฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,
฀w฀h฀i฀l฀e ฀d฀a฀t฀a ฀m฀i฀n฀i฀n฀g ฀m฀e฀t฀h฀o฀d฀o฀l฀o฀g฀i฀e฀s ฀c฀a฀n ฀h฀e฀l฀p ฀t฀h฀e ฀d฀e฀-
฀s฀i฀g฀n฀e฀r ฀c฀o฀n฀s฀i฀d฀e฀r ฀t฀h฀e ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y฀, ฀t฀h฀e ฀c฀i฀t฀y ฀a฀l฀s฀o ฀n฀e฀e฀d฀s
฀n฀e฀w ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y ฀t฀o ฀e฀n฀a฀b฀l฀e ฀i฀t฀s ฀c฀i฀t฀i฀z฀e฀n฀s ฀t฀o ฀l฀e฀a฀d ฀m฀o฀d฀-
฀e฀r฀n ฀l฀i฀v฀e฀s ฀. ฀I฀n ฀t฀h฀i฀s ฀p฀a฀p฀e฀r฀, ฀a ฀n฀o฀v฀e฀l ฀f฀r฀a฀m฀e฀w฀o฀r฀k ฀i฀n฀t฀e฀g฀r฀a฀t฀e฀d
฀w฀i฀t฀h ฀d฀a฀t฀a ฀m฀i฀n฀i฀n฀g ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀s ฀a฀n฀d ฀t฀h฀e ฀c฀i฀t฀i฀z฀e฀n ฀p฀a฀r฀t฀i฀c฀-
i p a t o฀r฀y ฀t฀o฀o฀l ฀i s ฀p r o p฀o฀s฀e฀d ฀f฀o฀r ฀b฀u฀i฀l฀d฀i฀n฀g ฀c฀r฀e฀a฀t฀i฀v฀e ฀u฀r฀b฀a฀n
฀i d฀e฀n฀t฀i t i e฀s f฀o฀r ฀c฀o n฀t e m฀p฀o฀r฀a฀r฀y ฀a฀n฀d ฀f฀u฀t฀u฀r฀e ฀l฀i฀f฀e฀.
T h e d a t ฀m i฀n i฀n g ฀s฀o฀u฀r฀c฀e฀s ฀a฀n฀d ฀t฀h฀e ฀p฀r฀o฀p฀o฀s฀e฀d
฀m e h d฀o l฀o฀g฀y ฀w i฀l l ฀b฀e d฀i฀s฀c฀u฀s฀s฀e฀d ฀i฀n ฀s฀e฀c฀t฀i฀o฀n ฀- ฀D฀a฀t฀a
S฀o u฀r e ฀A฀n฀d ฀M฀e t฀h฀o฀d฀o฀l฀o฀g y฀. ฀U฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀d฀e฀s฀i฀g฀n฀s
฀i฀n ฀t฀h฀e T฀a฀i w฀a฀n฀e฀s฀e ฀w฀o r฀k฀s฀h฀o฀p ฀a฀r฀e ฀d฀i฀s฀c฀u฀s฀s฀e฀d ฀i฀n ฀s฀e฀c฀t฀i฀o฀n
฀- ฀D฀e฀m฀o n s฀t r a t฀i฀o฀n ฀a n d ฀R฀e฀s฀u฀l฀t฀. ฀D฀i฀s฀c฀u฀s฀s฀i฀o฀n ฀a฀n฀d ฀f฀u฀t฀u฀r฀e
w฀o฀r฀k฀s a฀r฀e ฀d i฀s฀c u s s e d ฀i฀n ฀t h e ฀ﬁ฀n฀a฀l ฀s฀e฀c฀t฀i฀o฀n฀.
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฀O฀p฀e฀n฀S฀t฀r฀e฀e฀t฀M฀a฀p ฀(฀O฀S฀M฀) ฀i฀s ฀o฀f฀t฀e฀n ฀c฀h฀o฀s฀e฀n ฀t฀o ฀f฀o฀r฀m ฀t฀h฀e
฀b฀a฀c฀k฀b฀o฀n฀e ฀o฀f ฀u฀r฀b฀a฀n ฀l฀a฀y฀o฀u฀t฀s ฀b฀e฀c฀a฀u฀s฀e ฀o฀f ฀i฀t฀s ฀u฀n฀i฀v฀e฀r฀s฀a฀l
฀c฀o฀v฀e฀r฀a฀g฀e฀. ฀I฀t ฀i฀n฀c฀l฀u฀d฀e฀s ฀b฀u฀i฀l฀d฀i฀n฀g฀s฀, ฀r฀o฀a฀d฀s฀, ฀t฀r฀a฀n฀s฀p฀o฀r฀t฀a฀t฀i฀o฀n
฀s฀t฀a฀t฀i฀o฀n฀s฀, ฀p฀a฀r฀k฀s฀, ฀ﬁ฀e฀l฀d฀s฀, ฀p฀l฀a฀y฀g฀r฀o฀u฀n฀d฀s฀, ฀a฀n฀d ฀P฀O฀I฀. ฀D฀i฀ﬀ฀e฀r฀-
฀e฀n฀t ฀t฀y฀p฀e฀s ฀o฀f ฀P฀O฀I ฀a฀r฀e ฀a฀v฀a฀i฀l฀a฀b฀l฀e฀, ฀i฀n฀c฀l฀u฀d฀i฀n฀g ฀r฀e฀s฀t฀a฀u฀r฀a฀n฀t฀s฀,
฀s฀h฀o฀p฀s฀, ฀b฀a฀n฀k฀s฀, ฀a฀n฀d ฀c฀i฀n฀e฀m฀a฀s฀. ฀A฀f฀t฀e฀r ฀b฀e฀i฀n฀g ฀c฀o฀l฀l฀e฀c฀t฀e฀d
฀f฀r฀o฀m ฀O฀S฀M฀, ฀t฀h฀e ฀d฀a฀t฀a ฀a฀r฀e ฀i฀m฀p฀o฀r฀t฀e฀d ฀t฀o ฀3฀D ฀g฀e฀o฀m฀e฀t฀r฀y
฀t฀o฀o฀l฀s ฀(฀R฀h฀i฀n฀o฀c฀e฀r฀o฀s ฀5฀, ฀G฀r฀a฀s฀s฀h฀o฀p฀p฀e฀r฀, ฀a฀n฀d ฀E฀l฀k฀) ฀a฀n฀d ฀c฀o฀n฀-
฀v฀e฀r฀t฀e฀d ฀i฀n฀t฀o ฀2฀D฀g฀e฀o฀m฀e฀t฀r฀y ฀d฀a฀t฀a฀. ฀T฀h฀e ฀P฀O฀I ฀d฀a฀t฀a ฀o฀b฀t฀a฀i฀n฀e฀d
฀f฀r฀o฀m ฀O฀S฀M ฀i฀n฀c฀l฀u฀d฀i฀n฀g ฀p฀a฀r฀k฀s฀, ฀s฀h฀o฀p฀s฀, ฀a฀n฀d ฀t฀r฀a฀i฀n ฀s฀t฀a฀t฀i฀o฀n฀s฀.
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฀D฀e฀C฀o฀d฀i฀n฀g฀S฀p฀a฀c฀e฀s ฀(฀A฀b฀d฀u฀l฀m฀a฀w฀l฀a ฀, ฀e฀t ฀a฀l฀.฀, ฀2฀0฀1฀8฀) ฀i฀s ฀a ฀p฀l฀u฀-
฀g฀i฀n ฀s฀o฀f฀t฀w฀a฀r฀e ฀t฀o฀o฀l ฀f฀o฀r ฀t฀h฀e ฀G฀r฀a฀s฀s฀h฀o฀p฀p฀e฀r ฀g฀r฀a฀p฀h฀i฀c฀a฀l ฀a฀l฀-
฀g฀o฀r฀i฀t฀h฀m ฀e฀d฀i฀t฀o฀r ฀i฀n ฀t฀h฀e ฀R฀h฀i฀n฀o฀c฀e฀r฀o฀s ฀5 ฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀t฀. ฀I฀t
฀i฀m฀p฀l฀e฀m฀e฀n฀t฀s ฀a฀c฀c฀e฀s฀s฀i฀b฀i฀l฀i฀t฀y ฀f฀u฀n฀c฀t฀i฀o฀n฀s ฀i฀n ฀s฀p฀a฀c฀e ฀s฀y฀n฀t฀a฀x฀,
฀i฀n฀c฀l฀u฀d฀i฀n฀g ฀b฀e฀t฀w฀e฀e฀n฀n฀e฀s฀s ฀c฀e฀n฀t฀r฀a฀l฀i฀t฀y฀, ฀c฀l฀o฀s฀e฀n฀e฀s฀s ฀c฀e฀n฀t฀r฀a฀l฀-
฀i฀t฀y฀, ฀g฀r฀a฀v฀i฀t฀y฀, ฀w฀e฀i฀g฀h฀t฀e฀d ฀b฀e฀t฀w฀e฀e฀n฀n฀e฀s฀s฀, ฀a฀n฀d ฀d฀e฀g฀r฀e฀e ฀c฀e฀n฀-
฀t฀r฀a฀l฀i฀t฀y฀. ฀F฀o฀r ฀t฀h฀i฀s ฀p฀a฀p฀e฀r฀, ฀D฀e฀c฀o฀d฀i฀n฀g฀S฀p฀a฀c฀e฀s ฀w฀a฀s ฀u฀s฀e฀d ฀t฀o
฀a฀n฀a฀l฀y฀z฀e ฀t฀h฀e ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀f฀e฀a฀t฀u฀r฀e฀s ฀o฀f ฀t฀h฀e ฀p฀u฀b฀l฀i฀c ฀s฀p฀a฀c฀e ฀i฀n
฀T฀a฀i฀p฀e฀i ฀C฀i฀t฀y฀. ฀T฀h฀e฀s฀e ฀f฀e฀a฀t฀u฀r฀e฀s฀, ฀i฀n฀t฀e฀g฀r฀a฀t฀e฀d ฀w฀i฀t฀h ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d
฀w฀e฀i฀g฀h฀t ฀(฀C฀h฀a฀n฀g฀, ฀B฀u฀š฀, ฀& ฀S฀c฀h฀m฀i฀t฀t฀, ฀2฀0฀1฀7฀)฀, ฀c฀o฀u฀l฀d ฀c฀o฀r฀r฀e฀-
฀s฀p฀o฀n฀d ฀w฀i฀t฀h ฀w฀h฀a฀t ฀K฀. ฀L฀y฀n฀c฀h ฀i฀d฀e฀n฀t฀i฀ﬁ฀e฀d ฀a฀s ฀t฀h฀e ฀ﬁ฀v฀e ฀e฀l฀-
฀e฀m฀e฀n฀t฀s ฀t฀h฀a฀t ฀b฀r฀i฀n฀g ฀o฀u฀t ฀t฀h฀e ฀q฀u฀a฀l฀i฀t฀y ฀i฀n ฀c฀i฀t฀i฀e฀s ฀t฀h฀a฀t ฀c฀a฀n
฀b฀e ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d ฀a฀s ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y฀. ฀A฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀w฀e฀i฀g฀h฀t
฀c฀l฀o฀s฀e฀n฀e฀s฀s ฀c฀e฀n฀t฀r฀a฀l฀i฀t฀y ฀(฀A฀W฀C฀C฀) ฀a฀n฀d ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀d ฀w฀e฀i฀g฀h฀t
฀b฀e฀t฀w฀e฀e฀n฀n฀e฀s฀s ฀c฀e฀n฀t฀r฀a฀l฀i฀t฀y ฀(฀A฀W฀B฀C฀) ฀w฀e฀r฀e ฀u฀s฀e฀d ฀t฀o ฀a฀n฀a฀l฀y฀z฀e
฀K฀. ฀L฀y฀n฀c฀h฀’฀s ฀ﬁ฀v฀e ฀e฀l฀e฀m฀e฀n฀t฀s ฀o฀f ฀t฀h฀e ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀t฀h฀e ฀c฀i฀t฀y฀.







฀C฀l฀u฀s฀t฀e฀r฀i฀n฀g ฀i฀s ฀a฀n ฀u฀n฀s฀u฀p฀e฀r฀v฀i฀s฀e฀d ฀m฀a฀c฀h฀i฀n฀e ฀l฀e฀a฀r฀n฀i฀n฀g
฀m฀e฀t฀h฀o฀d ฀t฀h฀a฀t ฀g฀r฀o฀u฀p฀s ฀s฀i฀m฀i฀l฀a฀r ฀o฀b฀j฀e฀c฀t฀s ฀t฀o฀g฀e฀t฀h฀e฀r ฀b฀a฀s฀e฀d
฀o฀n ฀t฀h฀e฀i฀r ฀n฀a฀t฀u฀r฀a฀l ฀s฀i฀m฀i฀l฀a฀r ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀t฀i฀c฀s฀. ฀T฀h฀e ฀K฀-฀m฀e฀a฀n฀s
฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀i฀s ฀t฀h฀e ฀m฀o฀s฀t ฀f฀a฀m฀o฀u฀s ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀c฀l฀u฀s฀t฀e฀r฀-
฀i฀n฀g ฀d฀a฀t฀a ฀b฀y ฀t฀r฀y฀i฀n฀g ฀t฀o ฀s฀e฀p฀a฀r฀a฀t฀e ฀s฀a฀m฀p฀l฀e฀s ฀i฀n฀t฀o ฀n ฀g฀r฀o฀u฀p฀s
฀o฀f ฀e฀q฀u฀a฀l ฀v฀a฀r฀i฀a฀n฀c฀e฀s฀, ฀m฀i฀n฀i฀m฀i฀z฀i฀n฀g ฀a ฀c฀r฀i฀t฀e฀r฀i฀o฀n ฀k฀n฀o฀w฀n ฀a฀s
฀i฀n฀e฀r฀t฀i฀a฀, ฀o฀r ฀w฀i฀t฀h฀i฀n฀-฀c฀l฀u฀s฀t฀e฀r ฀s฀u฀m฀-฀o฀f฀-฀s฀q฀u฀a฀r฀e฀s฀. ฀F฀o฀r ฀t฀h฀i฀s ฀p฀a฀-
฀p฀e฀r฀, ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀w฀a฀s ฀u฀s฀e฀d ฀t฀o ฀h฀e฀l฀p ฀t฀h฀e ฀d฀e฀-
฀s฀i฀g฀n฀e฀r ฀t฀o ฀i฀d฀e฀n฀t฀i฀f฀y ฀t฀h฀e ฀f฀e฀a฀t฀u฀r฀e฀s ฀o฀f ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀f฀r฀o฀m
฀p฀u฀b฀l฀i฀c ฀s฀p฀a฀c฀e฀. ฀T฀h฀e฀s฀e฀f฀e฀a฀t฀u฀r฀e฀s ฀c฀o฀u฀l฀d฀b฀e฀t฀h฀e฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀s฀-
฀t฀i฀c฀s ฀o฀f ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e ฀d฀i฀m฀e฀n฀s฀i฀o฀n ฀o฀f ฀t฀h฀e
฀f฀e฀a฀t฀u฀r฀e฀d ฀s฀p฀a฀c฀e ฀i฀s ฀q฀u฀i฀t฀e ฀h฀i฀g฀h฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀d฀i฀m฀e฀n฀s฀i฀o฀n฀-
฀a฀l฀i฀t฀y ฀r฀e฀d฀u฀c฀t฀i฀o฀n ฀i฀s ฀u฀s฀e฀d ฀t฀o ฀r฀e฀m฀o฀v฀e ฀n฀o฀i฀s฀y ฀a฀n฀d ฀r฀e฀d฀u฀n฀-
฀d฀a฀n฀t ฀a฀t฀t฀r฀i฀b฀u฀t฀e฀s ฀(฀D฀a฀s฀h ฀a฀n฀d ฀L฀i฀u฀, ฀1฀9฀9฀7฀)฀. ฀P฀r฀i฀n฀c฀i฀p฀a฀l ฀c฀o฀m฀-
฀p฀o฀n฀e฀n฀t ฀a฀n฀a฀l฀y฀s฀i฀s ฀(฀P฀C฀A฀) ฀i฀s ฀a ฀p฀o฀p฀u฀l฀a฀r ฀a฀l฀g฀o฀r฀i฀t฀h฀m ฀f฀o฀r ฀r฀e฀-
฀d฀u฀c฀i฀n฀g ฀d฀i฀m฀e฀n฀s฀i฀o฀n฀a฀l฀i฀t฀y ฀a฀n฀d ฀w฀a฀s ฀u฀s฀e฀d ฀i฀n ฀t฀h฀i฀s ฀p฀a฀p฀e฀r ฀t฀o
฀c฀o฀n฀d฀u฀c฀t ฀f฀e฀a฀t฀u฀r฀e ฀e฀x฀t฀r฀a฀c฀t฀i฀o฀n ฀f฀o฀r ฀h฀e฀l฀p฀i฀n฀g ฀t฀h฀e ฀u฀r฀b฀a฀n ฀d฀e฀-
฀s฀i฀g฀n฀e฀r ฀t฀o ฀i฀d฀e฀n฀t฀i฀f฀y ฀w฀h฀i฀c฀h ฀f฀e฀a฀t฀u฀r฀e฀s ฀a฀r฀e ฀i฀m฀p฀o฀r฀t฀a฀n฀t฀. ฀A฀f฀-
฀t฀e฀r ฀t฀h฀e฀s฀e ฀t฀w฀o ฀a฀l฀g฀o฀r฀i฀t฀h฀m฀s ฀w฀e฀r฀e ฀a฀p฀p฀l฀i฀e฀d฀, ฀t฀h฀e ฀r฀e฀s฀u฀l฀t฀i฀n฀g
฀n฀u฀m฀e฀r฀i฀c ฀o฀u฀t฀p฀u฀t ฀d฀a฀t฀a ฀w฀e฀r฀e ฀c฀a฀t฀a฀l฀o฀g฀u฀e฀d ฀t฀o ฀s฀i฀m฀p฀l฀i฀f฀y ฀t฀h฀e
฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g ฀o฀f ฀t฀h฀e ฀f฀e฀a฀t฀u฀r฀e฀s ฀f฀o฀r ฀d฀e฀s฀i฀g฀n฀e฀r฀s฀.
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฀Q฀u฀a฀-฀k฀i฀t ฀i฀s ฀a ฀w฀e฀b ฀p฀l฀a฀t฀f฀o฀r฀m ฀f฀o฀r ฀v฀i฀e฀w฀i฀n฀g ฀a฀n฀d ฀m฀a฀n฀i฀p฀u฀-
฀l฀a฀t฀i฀n฀g ฀s฀i฀m฀p฀l฀e ฀u฀r฀b฀a฀n ฀g฀e฀o฀m฀e฀t฀r฀y ฀(฀A฀. ฀& ฀C฀h฀a฀i฀r ฀o฀f ฀I฀n฀f฀o฀r฀m฀a฀-
฀t฀i฀o฀n ฀A฀r฀c฀h฀i฀t฀e฀c฀t฀u฀r฀e ฀E฀T฀H ฀Z฀ü฀r฀i฀c฀h฀, ฀2฀0฀1฀8฀)฀. ฀W฀h฀i฀l฀e ฀u฀s฀e฀r฀s ฀a฀r฀e
฀l฀o฀g฀g฀e฀d ฀i฀n฀t฀o ฀t฀h฀i฀s ฀p฀l฀a฀t฀f฀o฀r฀m฀, ฀t฀h฀e฀y ฀c฀a฀n ฀w฀o฀r฀k ฀o฀n ฀a ฀s฀i฀n฀g฀l฀e
฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀b฀l฀e฀m฀, ฀s฀h฀a฀r฀e ฀i฀d฀e฀a฀s ฀a฀n฀d ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l฀s฀,
฀a฀n฀d ฀v฀i฀e฀w ฀a฀n฀d ฀d฀i฀s฀c฀u฀s฀s ฀t฀h฀e ฀w฀o฀r฀k฀s ฀o฀f ฀o฀t฀h฀e฀r฀s฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀,
a f฀t฀e r ฀p฀r฀o฀p o s฀e฀d d e s g n฀s ฀a฀r฀e ฀u฀p฀l฀o฀a฀d฀e฀d ฀b฀y ฀e฀x฀p฀e฀r฀t฀s฀, ฀i฀n฀-
v o l v e d ฀c i t฀i฀z฀e฀n฀s ฀c฀a฀n ฀a฀d ฀c฀o฀m฀m฀e฀n฀t฀s฀, ฀v฀i฀e฀w ฀a฀n฀d ฀m฀o฀d฀i฀f฀y
d฀e฀s฀i฀g฀n฀s฀, a n฀d ฀v฀o฀t฀e ฀f o r t฀h฀e฀i฀r ฀f฀a฀v฀o฀r฀i฀t฀e ฀d฀e฀s฀i฀g฀n฀s฀. ฀T฀h฀e ฀o฀v฀e฀r฀-
฀a฀l฀l ฀f฀r a m e w฀o฀r฀k ฀o฀f o r ฀p฀r฀o฀p฀o฀s฀e฀d ฀s฀y฀s฀t฀e฀m ฀(฀d฀i฀a฀g฀r฀a฀m฀m฀e฀d
฀i฀n ฀F฀i฀g u r ฀1 ) ฀i s ฀t h฀a฀t ฀t฀h฀e ฀o฀b฀s฀e฀r฀v฀e฀d ฀a฀n฀d ฀l฀e฀a฀r฀n฀e฀d ฀f฀e฀a฀t฀u฀r฀e฀s
w฀i l฀l ฀b฀e ฀i฀d n฀t฀i ﬁ฀e฀d a s ฀t฀h฀e ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀t฀h฀r฀o฀u฀g฀h ฀d฀a฀t฀a
฀m฀i n฀i n฀g t฀e฀c฀h n o l o g i฀e฀s฀, w฀h฀i c฀h ฀w฀o฀u฀l฀d ฀h฀e฀l฀p ฀d฀e฀s฀i฀g฀n฀e฀r฀s
u฀n฀d฀e฀r฀s฀t a n d ฀t ฀c฀o฀n฀t฀e m฀p฀o฀r฀a฀r฀y ฀c฀i฀t฀i฀z฀e฀n ฀l฀i฀f฀e฀s฀t฀y฀l฀e฀. ฀T฀h฀e฀s฀e
฀e฀x฀p฀e฀r฀t - s฀e d e s i g฀n ฀p r฀o฀p฀o฀s฀a฀l฀s ฀a฀r฀e ฀t฀h฀e฀n ฀s฀h฀a฀r฀e฀d ฀v฀i฀a ฀a
฀w฀e฀b ฀p l฀a฀t฀f o฀r m ฀t฀o ฀i฀n฀v฀o฀l฀v฀e c i฀t฀i฀z฀e฀n฀s ฀i฀n ฀t฀h฀e ฀c฀i฀t฀i฀z฀e฀n ฀p฀a฀r฀t฀i฀c฀-
i฀p฀a t o r y e฀s฀i฀g฀n฀, ฀w h฀i฀c฀h c฀a฀n ฀m฀a฀k฀e ฀t฀h฀e ฀c฀i฀t฀y ฀a฀d฀a฀p฀t฀, ฀l฀e฀a฀r฀n฀,
฀a฀n฀d ฀i฀n฀t฀e฀l฀l i g e n t฀l฀y ฀r฀e฀s฀p฀o฀n฀d ฀t฀o ฀c฀i฀t฀i฀z฀e฀n฀s฀’ ฀l฀i฀v฀e฀s฀.
฀F฀i฀g฀u฀r฀e ฀2






฀T฀h฀e ฀N฀a฀n ฀J฀i ฀C฀h฀a฀n฀g ฀U฀r฀b฀a฀n ฀R฀e฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀A฀r฀e฀a ฀i฀s ฀l฀o฀-
฀c฀a฀t฀e฀d ฀i฀n ฀T฀a฀i฀p฀e฀i ฀C฀i฀t฀y฀, ฀T฀a฀i฀w฀a฀n฀, ฀a฀n฀d ฀e฀n฀c฀o฀m฀p฀a฀s฀s฀e฀s ฀a ฀t฀r฀a฀-
฀d฀i฀t฀i฀o฀n฀a฀l ฀T฀a฀i฀w฀a฀n฀e฀s฀e ฀s฀t฀r฀e฀e฀t ฀n฀i฀g฀h฀t ฀m฀a฀r฀k฀e฀t ฀a฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d
i฀n ฀F i฀g฀u r฀e ฀2฀. ฀A฀t t฀h฀i฀s ฀s฀i฀t e฀, ฀t฀h฀e฀r฀e ฀a฀r฀e ฀m฀a฀n฀y ฀c฀h฀a฀l฀l฀e฀n฀g฀e฀s฀; ฀i฀n฀-
฀c฀l u฀d฀i n฀g i฀m p฀r฀ ฀v i g ฀q u฀a฀l฀i฀t฀y ฀o฀f ฀l฀i฀f฀e฀, ฀p฀r฀e฀s฀e฀r฀v฀i฀n฀g ฀t฀h฀e ฀t฀r฀a฀-
d i฀t฀i฀o฀n฀a฀l ฀T฀a i฀w฀a฀n฀e฀s฀e n฀i฀g฀h฀t ฀m฀a฀r฀k฀e฀t฀, ฀e฀x฀p฀a฀n฀d฀i฀n฀g ฀p฀u฀b฀l฀i฀c
t r฀a฀n฀s฀p฀o฀r t฀a t฀i฀ ฀ , ฀a฀n d ฀a฀d฀d฀i฀n฀g ฀o฀p฀e฀n ฀p฀u฀b฀l฀i฀c ฀s฀p฀a฀c฀e฀s ฀a฀n฀d
฀p฀u฀b฀l฀i฀c ฀u฀t฀i฀l฀i฀t฀i฀e฀s฀. ฀T฀h฀e ฀T฀a฀i฀p฀e฀i ฀C฀i฀t฀y ฀G฀o฀v฀e฀r฀n฀m฀e฀n฀t ฀i฀n฀i฀t฀i฀a฀t฀e฀d





฀a฀n ฀u฀r฀b฀a฀n ฀r฀e฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀p฀l฀a฀n ฀f฀o฀r ฀t฀h฀i฀s ฀a฀r฀e฀a ฀a฀n฀d ฀i฀n฀-
฀v฀i฀t฀e฀d ฀l฀o฀c฀a฀l ฀c฀i฀t฀i฀z฀e฀n฀s ฀t฀o ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀i฀n ฀t฀h฀e ฀p฀l฀a฀n ฀t฀h฀r฀o฀u฀g฀h
฀a ฀w฀o฀r฀k฀s฀h฀o฀p฀. ฀T฀h฀i฀s ฀w฀o฀r฀k฀s฀h฀o฀p ฀a฀d฀o฀p฀t฀e฀d ฀t฀h฀e ฀m฀e฀t฀h฀o฀d฀o฀l฀-
฀o฀g฀y ฀o฀f ฀t฀h฀i฀s ฀p฀a฀p฀e฀r ฀t฀o ฀e฀x฀p฀l฀o฀r฀e ฀t฀h฀e ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀f฀o฀r ฀t฀h฀i฀s
฀a฀r฀e฀a ฀a฀n฀d ฀h฀e฀l฀p ฀u฀r฀b฀a฀n ฀p฀l฀a฀n฀n฀e฀r฀s ฀c฀r฀e฀a฀t฀e ฀p฀r฀o฀p฀e฀r ฀d฀e฀s฀i฀g฀n฀s฀.
฀A฀f฀t฀e฀r ฀t฀h฀e ฀w฀o฀r฀k฀s฀h฀o฀p฀, ฀t฀h฀e฀s฀e ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀c฀o฀u฀l฀d ฀b฀e
฀v฀i฀e฀w฀e฀d ฀a฀n฀d ฀r฀e฀f฀e฀r฀e฀n฀c฀e฀d ฀a฀s ฀p฀a฀r฀t ฀o฀f ฀t฀h฀e ฀c฀i฀t฀i฀z฀e฀n ฀p฀a฀r฀t฀i฀c฀i฀-
฀p฀a฀t฀o฀r฀y ฀d฀e฀s฀i฀g฀n฀.
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฀T฀h฀i฀s ฀r฀e฀s฀e฀a฀r฀c฀h ฀p฀r฀o฀p฀o฀s฀e฀s ฀a ฀t฀o฀t฀a฀l ฀o฀f ฀1฀8 ฀f฀e฀a฀t฀u฀r฀e฀s ฀f฀o฀r
฀K฀-฀m฀e฀a฀n฀s ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g฀. ฀T฀h฀e฀s฀e ฀1฀8 ฀f฀e฀a฀t฀u฀r฀e฀s ฀i฀n฀c฀l฀u฀d฀e ฀s฀i฀x
฀s฀t฀a฀t฀i฀s฀t฀i฀c฀s ฀f฀e฀a฀t฀u฀r฀e฀s ฀(฀m฀e฀a฀n฀, ฀v฀a฀r฀i฀a฀n฀c฀e฀, ฀s฀t฀a฀n฀d฀a฀r฀d ฀d฀e฀v฀i฀a฀-
฀t฀i฀o฀n฀, ฀m฀e฀d฀i฀a฀n฀, ฀s฀k฀e฀w฀n฀e฀s฀s฀, ฀k฀u฀r฀t฀o฀s฀i฀s฀) ฀f฀r฀o฀m ฀A฀W฀B฀C ฀a฀n฀d
฀A฀W฀C฀C฀, ฀a฀s ฀w฀e฀l฀l ฀a฀s ฀f฀o฀u฀r ฀i฀s฀o฀v฀i฀s฀t ฀f฀e฀a฀t฀u฀r฀e฀s ฀(฀i฀s฀o฀v฀i฀s฀t ฀a฀r฀e฀a฀,
฀i฀s฀o฀v฀i฀s฀t ฀p฀e฀r฀i฀m฀e฀t฀e฀r฀, ฀o฀p฀e฀n฀n฀e฀s฀s฀, ฀a฀n฀d ฀c฀o฀m฀p฀a฀c฀t฀n฀e฀s฀s฀)฀. ฀T฀h฀e
฀b฀u฀i฀l฀d฀i฀n฀g ฀d฀e฀n฀s฀i฀t฀y ฀a฀n฀d ฀t฀h฀e ฀s฀i฀z฀e ฀o฀f ฀t฀h฀e ฀o฀p฀e฀n ฀p฀u฀b฀l฀i฀c
฀s฀p฀a฀c฀e฀s ฀a฀r฀e ฀e฀n฀t฀i฀r฀e฀l฀y ฀i฀n฀c฀l฀u฀d฀e฀d ฀i฀n ฀t฀h฀e฀s฀e ฀1฀8 ฀f฀e฀a฀t฀u฀r฀e฀s฀. ฀A฀c฀-
฀c฀o฀r฀d฀i฀n฀g ฀t฀o ฀O฀S฀M฀, ฀t฀h฀e฀r฀e ฀a฀r฀e ฀1฀,฀0฀4฀9 ฀o฀p฀e฀n ฀p฀u฀b฀l฀i฀c ฀s฀p฀a฀c฀e฀s
฀(฀p฀a฀r฀k฀s฀, ฀g฀a฀r฀d฀e฀n฀s฀, ฀s฀h฀o฀p฀p฀i฀n฀g ฀s฀t฀r฀e฀e฀t฀s฀)฀, ฀5฀6฀2 ฀t฀r฀a฀i฀n ฀s฀t฀o฀p฀s฀,
฀a฀n฀d ฀1฀8฀,฀0฀9฀9 ฀P฀O฀I ฀l฀o฀c฀a฀t฀i฀o฀n฀s ฀i฀n ฀T฀a฀i฀p฀e฀i ฀C฀i฀t฀y฀. ฀T฀h฀e ฀i฀m฀-
฀p฀l฀e฀m฀e฀n฀t฀a฀t฀i฀o฀n ฀o฀f ฀o฀u฀r ฀o฀v฀e฀r฀a฀l฀l ฀s฀y฀s฀t฀e฀m ฀a฀r฀c฀h฀i฀t฀e฀c฀t฀u฀r฀e ฀w฀a฀s
฀d฀o฀n฀e ฀w฀i฀t฀h ฀R฀h฀i฀n฀o฀c฀e฀r฀o฀s ฀5฀, ฀G฀r฀a฀s฀s฀h฀o฀p฀p฀e฀r฀, ฀G฀r฀a฀s฀s฀h฀o฀p฀p฀e฀r
฀p฀l฀u฀g฀i฀n฀s ฀(฀D฀e฀C฀o฀d฀i฀n฀g฀S฀p฀a฀c฀e฀s ฀&฀E฀l฀k฀)฀, ฀a฀n฀d฀S฀c฀i฀k฀i฀t฀-฀l฀e฀a฀r฀n฀s฀o฀f฀t฀-
฀w฀a฀r฀e ฀l฀i฀b฀r฀a฀r฀y ฀c฀o฀d฀e฀s ฀f฀o฀r ฀u฀n฀s฀u฀p฀e฀r฀v฀i฀s฀e฀d ฀m฀a฀c฀h฀i฀n฀e ฀l฀e฀a฀r฀n฀-
฀i฀n฀g฀.
฀T฀h฀e฀r฀e ฀w฀e฀r฀e ฀f฀o฀u฀r ฀t฀o ฀n฀i฀n฀e ฀c฀o฀m฀p฀o฀n฀e฀n฀t฀s ฀o฀f ฀P฀C฀A ฀a฀n฀d
฀f฀o฀u฀r ฀t฀o ฀n฀i฀n฀e ฀c฀l฀u฀s฀t฀e฀r ฀n฀u฀m฀b฀e฀r฀s ฀o฀f ฀K฀-฀m฀e฀a฀n฀s ฀t฀o ฀b฀e ฀t฀e฀s฀t฀e฀d฀.
฀T฀h฀e ฀t฀e฀s฀t ฀c฀a฀s฀e฀s ฀w฀i฀t฀h ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀P฀C฀A ฀c฀o฀m฀p฀o฀n฀e฀n฀t ฀n฀u฀m฀-
฀b฀e฀r฀s ฀a฀n฀d ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r ฀n฀u฀m฀b฀e฀r ฀o฀f ฀K฀-฀m฀e฀a฀n฀s ฀w฀e฀r฀e ฀s฀e฀-
฀l฀e฀c฀t฀e฀d ฀f฀o฀r ฀t฀h฀e ฀b฀e฀s฀t ฀o฀n฀e ฀, ฀w฀i฀t฀h ฀t฀h฀e ฀b฀i฀g฀g฀e฀r ฀p฀a฀r฀k฀s ฀h฀a฀v฀i฀n฀g
฀t฀h e ฀s฀a฀m฀e ฀c l฀u s t฀e฀r . ฀A ฀P฀C฀A ฀c฀o฀m฀p฀o฀n฀e฀n฀t ฀v฀a฀l฀u฀e ฀o฀f ฀8 ฀a฀n฀d
K -฀m฀e฀a฀n฀s ฀c฀l฀u฀s฀t e฀r ฀n u฀m b e฀r o฀f ฀6 ฀w฀e฀r฀e ฀t฀h฀e ฀b฀e฀s฀t฀, ฀a฀s ฀d฀i฀s฀-
฀p฀l฀a฀y e฀d ฀i n ฀F฀i g฀u฀r฀e 3฀. F฀i฀g฀u฀r฀e ฀3 ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀s ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g
฀l฀a฀b฀e฀l ฀f o฀r t฀h ฀m a i n ฀p฀a฀r฀t ฀o฀f ฀T฀a฀i฀p฀e฀i ฀C฀i฀t฀y฀. ฀C฀o฀l฀o฀r฀e฀d ฀c฀i฀r฀c฀l฀e฀s
i฀n฀d i฀c฀a t฀e ฀o฀p฀e฀n p u b l i c s฀p a฀c฀e฀s ฀w฀i฀t฀h ฀t฀h฀e ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g ฀l฀a฀b฀e฀l฀,
฀a฀n d ฀a l฀l ฀o฀p฀e฀n p฀u฀b฀l฀i c s฀p a c฀e฀s ฀w฀i฀t฀h ฀t฀h฀e ฀s฀a฀m฀e ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g
l฀a฀b฀e฀l ฀h฀a฀v฀e b e฀e฀n ฀a฀s฀s i g฀n฀e d ฀t฀h฀e ฀s฀a฀m฀e ฀c฀o฀l฀o฀r฀.
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฀L฀y฀n฀c฀h฀’฀s ฀p฀a฀t฀h฀, ฀n฀o฀d฀e฀, ฀a฀n฀d ฀d฀i฀s฀t฀r฀i฀c฀t ฀e฀l฀e฀m฀e฀n฀t฀s ฀w฀e฀r฀e ฀a฀p฀-
฀p฀l฀i฀e฀d ฀t฀o ฀a฀n฀a฀l฀y฀z฀e ฀t฀h฀e ฀e฀i฀g฀h฀t ฀t฀y฀p฀e฀s ฀o฀f ฀p฀u฀b฀l฀i฀c ฀s฀p฀a฀c฀e฀s ฀i฀n
฀T฀a฀i฀p฀e฀i C i฀t฀y ฀t฀o ฀i d n฀t i฀f฀y ฀t฀h฀e ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀b฀y ฀u฀s฀i฀n฀g
c l฀u฀s฀t฀e฀r฀i n g ฀l฀a b e l s ฀a n฀d i m฀p฀o฀r฀t฀a฀n฀t ฀f฀e฀a฀t฀u฀r฀e฀s ฀f฀r฀o฀m ฀P฀C฀A ฀a฀s
฀i฀n฀d฀i฀c฀a฀t฀e฀d ฀i฀n ฀T฀a฀b฀l฀e ฀1฀.
฀I n d฀e฀x ฀5 ฀r e฀l a t฀e฀s ฀t o ฀t฀h฀e ฀k฀u฀r฀t฀o฀s฀i฀s ฀v฀a฀l฀u฀e ฀o฀f ฀A฀W฀B฀C฀.
K฀u r฀t฀o s฀i฀s ฀i฀s ฀a m฀e฀a฀s฀u฀r฀e ฀o f w฀h฀e฀t฀h฀e฀r ฀t฀h฀e ฀d฀a฀t฀a ฀a฀r฀e ฀h฀e฀a฀v฀y฀-
฀t฀a฀i l฀e฀d ฀o฀r ฀l฀i g h -฀t฀a฀i฀l฀e฀d ฀r฀e฀l฀a฀t฀i฀v฀e ฀t฀o ฀a ฀n฀o฀r฀m฀a฀l ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀-
t h฀a฀t ฀i s , ฀d a t฀a s฀e฀t s ฀w i t฀h ฀h฀i฀g฀h ฀k฀u฀r฀t฀o฀s฀i฀s ฀t฀e฀n฀d ฀t฀o ฀h฀a฀v฀e
฀h฀e฀a฀v฀y ฀t฀a฀i l฀s฀, ฀o฀r o t l i฀e฀r฀s฀. ฀D฀a฀t฀a ฀s฀e฀t฀s ฀w฀i฀t฀h ฀l฀o฀w ฀k฀u฀r฀t฀o฀s฀i฀s
t e n฀d t฀o h฀a฀v฀e ฀l฀i฀g฀h฀t t฀a฀i฀l฀s฀, ฀o฀r ฀l฀a฀c฀k ฀o฀f ฀o฀u฀t฀l฀i฀e฀r฀s ฀(฀F฀r฀e฀u฀n฀d ฀&
฀P฀e r฀i฀e฀s฀, ฀2฀0฀0฀6฀) . ฀T฀h e ฀k฀u r฀t฀o฀s฀i฀s ฀f฀o฀r ฀a ฀s฀t฀a฀n฀d฀a฀r฀d ฀n฀o฀r฀m฀a฀l ฀d฀i฀s฀-
฀t r i฀b u t i฀o฀n i s ฀3฀; ฀t฀h฀e r e฀f฀o฀r฀e฀, ฀w฀h฀e฀n ฀t฀h฀e ฀v฀a฀l฀u฀e ฀o฀f ฀k฀u฀r฀t฀o฀s฀i฀s
฀i฀s ฀h i g h฀e฀r ฀t฀h฀a n ฀3฀, ฀i฀t ฀m฀e฀a฀n฀s ฀t฀h฀e ฀d฀a฀t฀a ฀a฀r฀e ฀h฀e฀a฀v฀y฀-฀t฀a฀i฀l฀e฀d
a n d ฀h฀a v ฀s฀i m฀i l a r d a t฀a v a฀l฀u฀e฀s฀. ฀A฀W฀B฀C ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀t฀h฀e ฀f฀r฀e฀-
฀q฀u e n฀c฀i e฀s ฀o f n o฀d e฀s ฀i n ฀t h฀e ฀s฀h฀o฀r฀t฀e฀s฀t ฀p฀a฀t฀h฀s ฀b฀e฀t฀w฀e฀e฀n ฀t฀w฀o
฀i n d฀i r e฀c฀t฀l฀y ฀c฀o฀n฀n฀e฀c฀t฀e฀d o฀d฀e฀s ฀(฀H฀a฀i ฀& ฀J฀u฀n฀s฀h฀e฀n฀g฀, ฀2฀0฀1฀0฀)฀.
฀T฀h฀e ฀h฀i฀g฀h฀e฀r ฀k฀u฀r฀t฀o฀s฀i฀s ฀v฀a฀l฀u฀e ฀o฀f ฀A฀W฀B฀C ฀i฀n฀d฀i฀c฀a฀t฀e฀s ฀t฀h฀i฀s ฀p฀a฀t฀h
฀l฀i฀k฀e ฀a ฀b฀r฀i฀d฀g฀e ฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀w฀h฀e฀n ฀t฀h฀e ฀k฀u฀r฀t฀o฀s฀i฀s ฀v฀a฀l฀u฀e ฀o฀f
฀A฀W B C ฀i s h i฀g฀h , ฀i฀t ฀m฀e฀a n s ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀A฀W฀B฀C ฀v฀a฀l฀u฀e฀s ฀a฀r฀e
฀s i฀m i฀l a r -฀t h a t i s฀, ฀t฀h฀i s a฀r฀e฀a ฀h฀a฀s ฀v฀e฀r฀y ฀e฀q฀u฀a฀l ฀a฀c฀c฀e฀s฀s฀i฀b฀i฀l฀i฀t฀y฀.
฀C n v e r฀s฀e฀l฀y , h e n t h e ฀k฀u฀r฀t฀o฀s฀i฀s ฀v฀a฀l฀u฀e ฀o฀f ฀A฀W฀B฀C ฀i฀s ฀l฀o฀w฀,
฀i฀t ฀m฀e฀a฀n฀s m฀o฀s t o฀f ฀t฀ ฀e ฀A฀W B฀C ฀v฀a฀l฀u฀e฀s ฀a฀r฀e ฀d฀i฀ﬀ฀e฀r฀e฀n฀t฀-฀t฀h฀a฀t
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฀i฀s฀, ฀t฀h฀i฀s ฀a฀r฀e฀a ฀h฀a฀s ฀s฀o฀m฀e ฀s฀p฀e฀c฀i฀ﬁ฀c ฀r฀o฀a฀d฀s ฀w฀i฀t฀h ฀h฀i฀g฀h฀e฀r ฀t฀r฀a฀ﬃ฀c
฀v฀o฀l฀u฀m฀e ฀l฀i฀k฀e ฀a ฀b฀r฀i฀d฀g฀e฀.
฀I฀n฀d฀e฀x฀e฀s ฀1฀1 ฀a฀n฀d ฀1฀2 ฀r฀e฀l฀a฀t฀e ฀t฀o ฀t฀h฀e ฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀a฀n฀d
฀t฀h฀e ฀s฀k฀e฀w฀n฀e฀s฀s ฀v฀a฀l฀u฀e ฀o฀f ฀A฀W฀C฀C฀. ฀T฀h฀e ฀m฀e฀d฀i฀a฀n ฀i฀s ฀t฀h฀e ฀v฀a฀l฀u฀e
฀s฀e฀p฀a฀r฀a฀t฀i฀n฀g ฀t฀h฀e ฀h฀i฀g฀h฀e฀r ฀h฀a฀l฀f ฀o฀f ฀a ฀d฀a฀t฀a ฀s฀a฀m฀p฀l฀e฀. ฀S฀k฀e฀w฀-
฀n฀e฀s฀s ฀i฀s ฀a ฀m฀e฀a฀s฀u฀r฀e ฀o฀f ฀s฀y฀m฀m฀e฀t฀r฀y฀, ฀o฀r ฀m฀o฀r฀e ฀p฀r฀e฀c฀i฀s฀e฀l฀y฀,
฀l฀a฀c฀k ฀o฀f ฀s฀y฀m฀m฀e฀t฀r฀y ฀(฀F฀r฀e฀u฀n฀d ฀& ฀P฀e฀r฀i฀e฀s฀, ฀2฀0฀0฀6฀)฀. ฀S฀k฀e฀w฀n฀e฀s฀s
฀f฀o฀r ฀a ฀n฀o฀r฀m฀a฀l ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n ฀i฀s ฀0฀, ฀a฀n฀d ฀a฀n฀y ฀s฀y฀m฀m฀e฀t฀r฀i฀c
฀d฀a฀t฀a ฀s฀h฀o฀u฀l฀d ฀h฀a฀v฀e ฀a ฀s฀k฀e฀w฀n฀e฀s฀s ฀n฀e฀a฀r ฀0฀. ฀N฀e฀g฀a฀t฀i฀v฀e ฀v฀a฀l฀u฀e฀s
฀f฀o฀r ฀s฀k฀e฀w฀n฀e฀s฀s ฀i฀n฀d฀i฀c฀a฀t฀e ฀d฀a฀t฀a ฀t฀h฀a฀t ฀a฀r฀e ฀s฀k฀e฀w฀e฀d ฀l฀e฀f฀t฀, ฀a฀n฀d
฀p฀o฀s฀i฀t฀i฀v฀e ฀v฀a฀l฀u฀e฀s ฀f฀o฀r ฀s฀k฀e฀w฀n฀e฀s฀s ฀i฀n฀d฀i฀c฀a฀t฀e ฀d฀a฀t฀a ฀t฀h฀a฀t ฀a฀r฀e
฀s฀k฀e฀w฀e฀d ฀r฀i฀g฀h฀t฀. ฀B฀y ฀s฀k฀e฀w฀e฀d ฀l฀e฀f฀t฀, ฀w฀e ฀m฀e฀a฀n ฀t฀h฀a฀t ฀t฀h฀e ฀l฀e฀f฀t
฀t฀a฀i฀l ฀i฀s ฀l฀o฀n฀g ฀r฀e฀l฀a฀t฀i฀v฀e ฀t฀o ฀t฀h฀e ฀r฀i฀g฀h฀t ฀t฀a฀i฀l฀. ฀S฀i฀m฀i฀l฀a฀r฀l฀y฀, ฀s฀k฀e฀w฀e฀d
฀r฀i฀g฀h฀t ฀m฀e฀a฀n฀s ฀t฀h฀a฀t ฀t฀h฀e ฀r฀i฀g฀h฀t ฀t฀a฀i฀l ฀i฀s ฀l฀o฀n฀g ฀r฀e฀l฀a฀t฀i฀v฀e ฀t฀o ฀t฀h฀e
฀l฀e฀f฀t ฀t฀a฀i฀l฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e฀r฀e ฀a฀r฀e ฀f฀o฀u฀r ฀m฀a฀j฀o฀r ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s
฀f฀o฀r ฀s฀k฀e฀w฀n฀e฀s฀s฀. ฀T฀h฀e ฀ﬁ฀r฀s฀t ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀i฀s ฀w฀h฀e฀n ฀t฀h฀e ฀m฀e฀-
฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀i฀s ฀l฀o฀w ฀a฀n฀d ฀t฀h฀e ฀s฀k฀e฀w฀n฀e฀s฀s ฀v฀a฀l฀u฀e ฀i฀s ฀p฀o฀s฀i฀t฀i฀v฀e฀:
฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀d฀a฀t฀a ฀s฀a฀m฀p฀l฀e฀s ฀a฀r฀e ฀q฀u฀i฀t฀e ฀s฀m฀a฀l฀l฀. ฀T฀h฀e ฀s฀e฀c฀-
฀o฀n฀d ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀i฀s ฀w฀h฀e฀n ฀t฀h฀e ฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀i฀s ฀h฀i฀g฀h ฀a฀n฀d
฀t฀h฀e ฀s฀k฀e฀w฀n฀e฀s฀s ฀v฀a฀l฀u฀e ฀i฀s ฀n฀e฀g฀a฀t฀i฀v฀e฀: ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀d฀a฀t฀a ฀s฀a฀m฀-
฀p฀l฀e฀s ฀a฀r฀e ฀q฀u฀i฀t฀e ฀l฀a฀r฀g฀e฀. ฀T฀h฀e ฀t฀h฀i฀r฀d ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀i฀s ฀w฀h฀e฀n ฀t฀h฀e
฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀i฀s ฀h฀i฀g฀h ฀a฀n฀d ฀t฀h฀e ฀s฀k฀e฀w฀n฀e฀s฀s ฀v฀a฀l฀u฀e ฀i฀s ฀p฀o฀s฀-
฀i฀t฀i฀v฀e฀: ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀d฀a฀t฀a ฀s฀a฀m฀p฀l฀e฀s ฀a฀r฀e ฀l฀a฀r฀g฀e฀. ฀T฀h฀e ฀f฀o฀u฀r฀t฀h
฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀i฀s ฀w฀h฀e฀n ฀t฀h฀e ฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀i฀s ฀l฀o฀w ฀a฀n฀d ฀t฀h฀e
฀s฀k฀e฀w฀n฀e฀s฀s ฀v฀a฀l฀u฀e ฀i฀s ฀n฀e฀g฀a฀t฀i฀v฀e฀: ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e ฀d฀a฀t฀a ฀s฀a฀m฀p฀l฀e฀s
฀a฀r฀e ฀s฀m฀a฀l฀l฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀t฀h฀e฀r฀e ฀a฀r฀e ฀o฀t฀h฀e฀r ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀i฀n ฀b฀e฀-
฀t฀w฀e฀e฀n ฀t฀h฀e฀s฀e ฀f฀o฀u฀r ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s฀, ฀w฀h฀i฀c฀h ฀w฀i฀l฀l ฀b฀e ฀d฀i฀s฀c฀u฀s฀s฀e฀d
฀o฀n ฀a ฀c฀a฀s฀e฀-฀b฀y฀-฀c฀a฀s฀e ฀b฀a฀s฀i฀s฀.
฀A฀W฀C฀C ฀d฀e฀s฀c฀r฀i฀b฀e฀s ฀t฀h฀e ฀e฀ﬃ฀c฀i฀e฀n฀c฀y ฀o฀f ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n
฀p฀r฀o฀p฀a฀g฀a฀t฀i฀o฀n ฀f฀r฀o฀m ฀o฀n฀e ฀n฀o฀d฀e ฀t฀o ฀t฀h฀e ฀o฀t฀h฀e฀r฀s ฀(฀H฀a฀i ฀a฀n฀d
฀J฀u฀n฀s฀h฀e฀n฀g ฀2฀0฀1฀0฀)฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀a ฀h฀i฀g฀h฀e฀r ฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e
฀o฀f ฀A฀W฀C฀C ฀i฀n฀d฀i฀c฀a฀t฀e฀s ฀t฀h฀a฀t ฀t฀h฀e ฀a฀r฀e฀a ฀i฀s ฀w฀e฀l฀l ฀c฀o฀n฀n฀e฀c฀t฀e฀d฀.
฀C฀o฀n฀v฀e฀r฀s฀e฀l฀y฀, ฀a ฀l฀o฀w฀e฀r ฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀o฀f ฀A฀W฀C฀C ฀i฀n฀d฀i฀c฀a฀t฀e฀s
฀t฀h฀a฀t ฀t฀h฀e ฀a฀r฀e฀a ฀i฀s ฀n฀o฀t ฀w฀e฀l฀l ฀c฀o฀n฀n฀e฀c฀t฀e฀d฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e
฀ﬁ฀r฀s฀t ฀c฀o฀n฀d฀i฀t฀i฀o฀n ฀o฀f ฀t฀h฀e ฀m฀e฀d฀i฀a฀n ฀v฀a฀l฀u฀e ฀a฀n฀d ฀t฀h฀e ฀s฀k฀e฀w฀n฀e฀s฀s
฀v฀a฀l฀u฀e ฀o฀f ฀A฀W฀C฀C ฀i฀n฀d฀i฀c฀a฀t฀e ฀t฀h฀a฀t ฀t฀h฀e ฀a฀r฀e฀a ฀i฀s ฀n฀o฀t ฀w฀e฀l฀l ฀c฀o฀n฀-
฀n฀e฀c฀t฀e฀d฀. ฀T฀h฀e ฀r฀e฀m฀a฀i฀n฀i฀n฀g ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀s ฀m฀a฀y ฀b฀e ฀d฀e฀d฀u฀c฀e฀d
฀b฀y ฀a฀n฀a฀l฀o฀g฀y฀.
฀F฀o฀r ฀i฀n฀d฀e฀x ฀1฀9฀, ฀c฀o฀m฀p฀a฀c฀t฀n฀e฀s฀s ฀m฀e฀a฀s฀u฀r฀e฀s ฀t฀h฀e ฀r฀a฀t฀i฀o
฀o฀f ฀a฀v฀e฀r฀a฀g฀e ฀t฀o ฀f฀a฀r฀t฀h฀e฀s฀t ฀(฀o฀r ฀m฀a฀x฀i฀m฀u฀m฀) ฀d฀i฀s฀t฀a฀n฀c฀e ฀f฀r฀o฀m
฀e฀a฀c฀h ฀v฀a฀n฀t฀a฀g฀e ฀p฀o฀i฀n฀t ฀(฀B฀a฀t฀t฀y ฀2฀0฀0฀1฀)฀. ฀T฀h฀i฀s ฀m฀e฀a฀s฀u฀r฀e ฀t฀h฀u฀s
฀v฀a฀r฀i฀e฀s ฀f฀r฀o฀m ฀0 ฀t฀o ฀1฀, ฀w฀i฀t฀h ฀l฀o฀w ฀v฀a฀l฀u฀e฀s ฀f฀o฀r ฀s฀t฀r฀i฀n฀g฀y฀, ฀n฀o฀n฀-
฀c฀o฀m฀p฀a฀c฀t ฀l฀i฀n฀e฀a฀r ฀s฀h฀a฀p฀e฀s ฀t฀o ฀h฀i฀g฀h ฀v฀a฀l฀u฀e฀s ฀f฀o฀r ฀c฀o฀m฀p฀a฀c฀t ฀c฀i฀r฀-
u l a r ฀s฀h฀a฀p e฀s฀. ฀F฀o฀r ฀i฀n฀d฀e฀x ฀2฀0฀, ฀b฀u฀i฀l฀d฀i฀n฀g฀d฀e฀n฀s฀i฀t฀y ฀m฀e฀a฀s฀u฀r฀e฀s
฀t฀h฀e ฀t฀o฀t฀a฀l ฀n฀u฀m฀b฀e฀r ฀o฀f ฀b฀u฀i฀l฀d฀i฀n฀g฀s ฀i฀n ฀a ฀c฀i฀r฀c฀l฀e ฀w฀i฀t฀h ฀a ฀r฀a฀d฀i฀u฀s
฀o฀f ฀5฀0฀0 ฀m฀e t e฀r฀s ฀. F o฀r i฀n฀d฀e฀x ฀1฀6฀, ฀a฀r฀e฀a ฀m฀e฀a฀s฀u฀r฀e฀s ฀t฀h฀e ฀a฀r฀e฀a
s฀i฀z฀e฀.
฀T฀o h e฀l฀p t h฀e ฀d s฀i฀g฀n฀e฀r ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d ฀t฀h฀e ฀m฀e฀a฀n฀i฀n฀g ฀o฀f
฀t฀h e฀s฀e ฀n฀u฀m ฀r฀i c ฀d฀a฀t฀a฀, ฀t฀h฀e ฀d฀a฀t฀a ฀w฀e฀r฀e ฀s฀o฀r฀t฀e฀d ฀i฀n฀t฀o ฀d฀i฀ﬀ฀e฀r฀-
฀e฀n t ฀l e v e l฀s฀: ฀v e r฀y l฀o฀w (฀L ฀)฀, ฀l o฀w (฀L฀) , m฀e฀d฀i฀a฀n ฀(฀M฀)฀, ฀h฀i฀g฀h
฀( H )฀, ฀a฀n฀d ฀v฀e฀r y ฀h฀i฀g฀h (฀H ฀)฀, ฀a฀s ฀d฀e฀p฀i฀c฀t฀e฀d ฀i฀n ฀T฀a฀b฀l฀e ฀3฀. ฀E฀v฀-
฀e฀r฀y ฀l฀a฀b฀e฀l ฀i s s u m฀m a r฀i฀z฀e฀d ฀i฀n ฀f฀e฀a฀t฀u฀r฀e ฀d฀e฀s฀c฀r฀i฀p฀t฀i฀o฀n฀s ฀b฀y ฀r฀e฀f฀-
฀e฀r฀e฀n฀c฀i฀n g ฀T฀a฀b฀l e 2 ฀a฀n d ฀s฀o฀r฀t฀e฀d ฀b฀y ฀l฀o฀c฀a฀t฀i฀o฀n฀s ฀i฀n ฀T฀a฀b฀l฀e ฀3฀.
฀F฀r฀o฀m T a฀b฀l฀e 3 , i฀t ฀c฀a฀n b฀e s ฀e฀n ฀t฀h฀a฀t ฀t฀h฀e ฀s฀i฀t฀e ฀o฀f ฀t฀h฀e ฀w฀o฀r฀k฀-
s฀h฀o p b l฀o฀n฀g฀s ฀t฀o t฀h฀e y e฀l฀l฀o฀w ฀l฀a฀b฀e฀l฀, ฀w฀h฀i฀c฀h ฀m฀e฀a฀n฀s ฀t฀h฀i฀s
฀a฀r฀e฀a i฀s n฀o฀t ฀l฀o฀c฀a฀t฀e d ฀a฀t ฀t฀h฀e ฀c฀e฀n฀t฀e฀r ฀o฀f ฀t฀h฀e ฀c฀i฀t฀y฀, ฀b฀u฀t ฀i฀t ฀i฀s
฀e฀a฀s฀y t ฀a฀c฀c s s ฀w i฀t฀h ฀h฀i฀g฀h ฀p฀e฀d฀e฀s฀t฀r฀i฀a฀n ฀ﬂ฀o฀w฀. ฀F฀r฀o฀m ฀t฀h฀e
฀t฀h฀i r d ฀c o l฀u฀m n ฀o฀f ฀T a b l e ฀3฀, ฀i฀t ฀c฀a฀n ฀a฀l฀s฀o ฀b฀e ฀s฀e฀e฀n ฀t฀h฀a฀t ฀m฀o฀s฀t
฀o f t฀h฀e o฀p฀e n ฀s฀p a c b฀e฀l฀o฀n฀g฀s ฀t฀o ฀t฀h฀e ฀b฀l฀u฀e ฀l฀a฀b฀e฀l฀, ฀w฀h฀i฀c฀h
m e a n t h a฀t ฀m฀o฀s฀t ฀o฀f h฀e ฀o฀p฀e฀n ฀s฀p฀a฀c฀e ฀i฀n ฀T฀a฀i฀p฀e฀i ฀C฀i฀t฀y ฀i฀s
฀l o c฀a ฀d o u t s฀i฀d฀e t฀h฀e ฀c฀e฀n฀t฀e฀r ฀o฀f ฀t฀h฀e ฀c฀i฀t฀y ฀a฀n฀d ฀h฀a฀s ฀a ฀m฀e฀-
฀d฀i a฀n ฀s฀i z e฀. ฀B฀i฀g ฀p฀a฀r฀k฀s ฀o฀r ฀o฀p฀e฀n ฀s฀p฀a฀c฀e฀s ฀c฀o฀n฀s฀t฀i฀t฀u฀t฀e ฀o฀n฀l฀y
1 3 % ฀o฀f ฀t฀h฀e ฀t฀o฀t฀a฀l ฀o฀p฀e฀n s฀p฀a฀c฀e฀, ฀a฀n฀d ฀m฀o฀s฀t ฀o฀f ฀t฀h฀e฀m ฀a฀r฀e
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6SCBO *EFOUJUZ %FTJHO ฀T฀h฀e฀r฀e ฀w฀e฀r฀e ฀e฀i฀g฀h฀t ฀d฀e฀s฀i฀g฀n
฀p r฀o฀p o s a฀l฀s ฀f o฀r ฀t฀h฀i฀s ฀s฀i t e , ฀e฀a฀c฀h ฀r฀e฀ﬂ฀e฀c฀t฀i฀n฀g ฀a ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀a฀p฀-
฀p฀r฀o฀a฀c฀h ฀f฀o฀r ฀p฀r฀e฀s฀e฀r฀v i฀n฀g ฀o฀r ฀r฀e฀t฀h฀i฀n฀k฀i฀n฀g ฀t฀h฀e ฀l฀o฀c฀a฀l ฀i฀d฀e฀n฀-
t i฀t฀y ฀a n d l i฀v฀a฀b฀i฀l฀i฀t฀y f฀o฀r t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀n฀i฀g฀h฀t ฀m฀a฀r฀k฀e฀t ฀i฀n
t h฀i฀s ฀N฀a฀n ฀J i ฀C฀h฀a฀n฀g ฀U r฀b a฀n ฀R฀e฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t ฀A฀r฀e฀a฀. ฀D฀u฀r฀-
฀i฀n฀g ฀t฀h฀i฀s ฀T฀a฀i฀w฀a฀n ฀w฀o฀r฀k฀s฀h฀o฀p฀, ฀t฀h฀e ฀p฀a฀r฀a฀m฀e฀t฀r฀i฀c ฀d฀e฀s฀i฀g฀n ฀w฀a฀s
u฀s฀e฀d ฀f฀o฀r ฀ﬁ฀n฀d฀i฀n฀g ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀a฀p฀p฀r฀o฀a฀c฀h฀e฀s ฀w฀i฀t฀h ฀s฀p฀a฀c฀e ฀s฀y฀n฀-
t a x ฀a n a฀l฀y฀s i , t h e ฀g e n฀e฀r฀a฀t฀i฀o฀n ฀o฀f ฀p฀l฀o฀t฀s ฀a฀n฀d ฀b฀u฀i฀l฀d฀i฀n฀g฀s ฀b฀y
฀D฀e฀C฀o฀d฀i฀n฀g฀S฀p฀a฀c฀e฀s ฀(฀A฀b฀d฀u฀l฀m฀a฀w฀l฀a ฀, ฀e฀t ฀a฀l฀.฀, ฀2฀0฀1฀8฀)฀, ฀a฀n฀d ฀t฀h฀e
฀f฀e฀a฀t฀u฀r e s ฀o f ฀t฀h฀e l฀i฀v฀a฀b฀i l฀i฀t฀y ฀o฀f ฀t฀h฀e ฀c฀i฀t฀y฀. ฀F฀o฀u฀r ฀o฀f ฀t฀h฀e฀s฀e ฀d฀e฀-
฀s฀i g n ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀w฀e฀r฀e ฀d฀i฀s฀c฀u฀s฀s฀e฀d ฀i฀n ฀d฀e฀t฀a฀i฀l ฀a฀s ฀f฀o฀l฀l฀o฀w฀s฀.











 4USFBN PG 'PPE ฀T฀h฀e ฀i฀d฀e฀a ฀o฀f ฀t฀h฀e ฀s฀t฀r฀e฀a฀m ฀o฀f ฀f฀o฀o฀d
฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l ฀i฀s ฀t฀o ฀k฀e฀e฀p ฀t฀h฀e ฀c฀o฀n฀c฀e฀p฀t ฀o฀f ฀t฀h฀e ฀p฀e฀d฀e฀s฀-
฀t฀r฀i฀a฀n ฀ﬂ฀o฀w ฀i฀n ฀t฀h฀i฀s ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀m฀a฀r฀k฀e฀t ฀a฀r฀e฀a฀. ฀T฀o ฀e฀n฀s฀u฀r฀e
฀t฀h฀e ฀c฀o฀e฀x฀i฀s฀t฀e฀n฀c฀e ฀o฀f ฀t฀h฀e ฀r฀e฀s฀i฀d฀e฀n฀t฀i฀a฀l ฀a฀r฀e฀a ฀w฀i฀t฀h ฀t฀h฀e ฀c฀o฀m฀-
฀m฀e฀r฀c฀i฀a฀l ฀a฀r฀e฀a฀, ฀i฀t ฀p฀r฀o฀p฀o฀s฀e฀s ฀t฀o ฀m฀a฀k฀e ฀u฀s฀e ฀o฀f ฀t฀h฀e ฀s฀e฀a฀-
฀s฀o฀n฀a฀l ฀w฀i฀n฀d฀a฀n฀d฀g฀r฀e฀e฀n฀s฀p฀a฀c฀e฀s ฀t฀o฀c฀o฀n฀n฀e฀c฀t ฀a฀n฀d฀s฀e฀p฀a฀r฀a฀t฀e
฀t฀h฀e฀m฀, ฀t฀h฀e฀r฀e฀b฀y ฀p฀r฀e฀s฀e฀r฀v฀i฀n฀g ฀t฀h฀e ฀q฀u฀i฀e฀t ฀a฀n฀d ฀s฀a฀f฀e฀t฀y ฀o฀f ฀t฀h฀e
฀r฀e฀s฀i฀d฀e฀n฀t฀i฀a฀l ฀a฀r฀e฀a ฀a฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀4฀. ฀T฀h฀e ฀a฀n฀a฀l฀y฀s฀e฀s
฀o฀f ฀A฀W฀B฀C฀, ฀A฀W฀C฀C฀, ฀a฀n฀d ฀i฀s฀o฀v฀i฀s฀t ฀a฀r฀e ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀5฀.
	
 'VTJPO%PVCMF -BZFS ฀T฀h฀e ฀i฀d฀e฀a ฀o฀f ฀t฀h฀e ฀f฀u฀s฀i฀o฀n ฀d฀o฀u฀-
฀b฀l฀e ฀l฀a฀y฀e฀r ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l ฀i฀s ฀t฀o ฀r฀e฀d฀u฀c฀e ฀t฀h฀e ฀i฀m฀p฀a฀c฀t ฀o฀f
฀t฀h฀e ฀c฀o฀m฀m฀e฀r฀c฀i฀a฀l ฀a฀r฀e฀a ฀o฀n ฀t฀h฀e ฀r฀e฀s฀i฀d฀e฀n฀t฀i฀a฀l ฀a฀r฀e฀a ฀b฀y ฀c฀r฀e฀a฀t฀-
฀i฀n฀g ฀a ฀n฀e฀w ฀p฀e฀d฀e฀s฀t฀r฀i฀a฀n ฀p฀a฀t฀h฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l
฀m฀a฀r฀k฀e฀t ฀r฀e฀m฀a฀i฀n฀s ฀o฀n ฀t฀h฀e ฀g฀r฀o฀u฀n฀d ฀ﬂ฀o฀o฀r฀, ฀w฀h฀i฀l฀e ฀a ฀n฀e฀w ฀u฀p฀-
฀p฀e฀r ฀l฀e฀v฀e฀l ฀i฀n฀c฀l฀u฀d฀e฀s ฀a ฀p฀e฀d฀e฀s฀t฀r฀i฀a฀n ฀p฀a฀t฀h ฀f฀o฀r ฀p฀r฀o฀t฀e฀c฀t฀i฀n฀g ฀l฀o฀-
฀c฀a฀l ฀r฀e฀s฀i฀d฀e฀n฀t฀s฀, ฀a฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀6฀. ฀T฀h฀e ฀a฀n฀a฀l฀y฀s฀e฀s ฀o฀f
฀A฀W฀B฀C฀, ฀A฀W฀C฀C฀, ฀a฀n฀d ฀i฀s฀o฀v฀i฀s฀t ฀a฀r฀e ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀7฀.
	
%BJMZ"YJTPG6SCBO$POUFYU฀T฀h฀e฀i฀d฀e฀a฀o฀f ฀t฀h฀e฀d฀a฀i฀l฀y
฀a฀x฀i฀s ฀o฀f ฀u฀r฀b฀a฀n ฀c฀o฀n฀t฀e฀x฀t ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l ฀i฀s ฀t฀o ฀i฀n฀t฀e฀g฀r฀a฀t฀e
฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀a฀c฀t฀i฀v฀i฀t฀i฀e฀s฀, ฀i฀n฀c฀l฀u฀d฀i฀n฀g ฀c฀u฀l฀t฀u฀r฀e ฀f฀o฀r ฀s฀c฀h฀o฀o฀l฀, ฀t฀h฀e
฀c฀o฀m฀m฀e฀r฀c฀i฀a฀l ฀a฀r฀e฀a฀, ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀n฀i฀g฀h฀t ฀m฀a฀r฀k฀e฀t฀, ฀a฀n฀d
฀t฀h฀e ฀r฀e฀s฀i฀d฀e฀n฀t฀i฀a฀l ฀a฀r฀e฀a฀, ฀b฀y ฀u฀s฀i฀n฀g ฀n฀o฀d฀e฀s ฀a฀n฀d ฀t฀h฀e ฀a฀x฀i฀s ฀t฀o
฀c฀o฀n฀n฀e฀c฀t ฀t฀h฀e฀m฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀m฀a฀r฀k฀e฀t ฀r฀e฀-
฀m฀a฀i฀n฀s ฀o฀n ฀t฀h฀e ฀g฀r฀o฀u฀n฀d ฀ﬂ฀o฀o฀r฀, ฀w฀h฀i฀l฀e ฀a ฀n฀e฀w ฀u฀p฀p฀e฀r ฀l฀e฀v฀e฀l
฀i฀n฀c฀l฀u฀d฀e฀s ฀a ฀p฀e฀d฀e฀s฀t฀r฀i฀a฀n ฀p฀a฀t฀h ฀f฀o฀r ฀p฀r฀o฀t฀e฀c฀t฀i฀n฀g ฀l฀o฀c฀a฀l ฀r฀e฀s฀-
฀i฀d฀e฀n฀t฀s ฀, ฀a฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀8฀. ฀T฀h฀e ฀a฀n฀a฀l฀y฀s฀e฀s ฀o฀f
฀A฀W฀B฀C฀, ฀A฀W฀C฀C฀, ฀a฀n฀d ฀i฀s฀o฀v฀i฀s฀t ฀a฀r฀e ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀9฀.
	
 5IF(SFFO#FMU ฀T฀h฀e ฀i฀d฀e฀a ฀o฀f ฀t฀h฀e ฀g฀r฀e฀e฀n ฀b฀e฀l฀t ฀d฀e฀s฀i฀g฀n
฀p฀r฀o฀p฀o฀s฀a฀l ฀i฀s ฀t฀o ฀c฀r฀e฀a฀t฀e ฀a ฀n฀e฀w ฀s฀t฀y฀l฀e ฀f฀o฀r ฀t฀h฀e ฀n฀i฀g฀h฀t ฀m฀a฀r฀-
฀k฀e฀t ฀w฀i฀t฀h ฀ﬂ฀u฀i฀d ฀c฀i฀r฀c฀u฀l฀a฀t฀i฀o฀n฀, ฀m฀i฀x฀e฀d฀-฀u฀s฀e ฀c฀o฀m฀m฀e฀r฀c฀i฀a฀l ฀a฀n฀d
฀r฀e฀s฀i฀d฀e฀n฀t฀i฀a฀l ฀a฀r฀e฀a฀s฀, ฀a฀n฀d ฀m฀o฀r฀e ฀g฀r฀e฀e฀n ฀s฀p฀a฀c฀e฀s฀. ฀W฀i฀t฀h ฀ﬂ฀u฀i฀d
c฀i r c฀u฀l a฀t i฀o฀n฀, ฀t฀h฀i฀s ฀p฀r฀o฀p฀o฀s฀a฀l ฀a฀l฀s฀o ฀c฀r฀e฀a฀t฀e฀s ฀ﬂ฀u฀i฀d ฀b฀u฀i฀l฀d฀i฀n฀g฀s
฀t฀h a฀t ฀r e s u l฀t ฀i฀n a ฀n e w ฀o฀u฀t฀l฀o฀o฀k ฀a฀n฀d ฀d฀e฀s฀i฀g฀n ฀f฀o฀r ฀t฀h฀e ฀t฀r฀a฀-
d i฀t฀i o฀n฀a฀l ฀n฀i฀g฀h฀t m฀a฀r k e t฀, a฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀1฀0฀. ฀T฀h฀e
a a฀l฀y s e s ฀o฀f ฀A W฀B฀C฀, ฀A฀W C C฀, ฀a฀n฀d ฀i฀s฀o฀v฀i฀s฀t ฀a฀r฀e ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n











































฀L฀i฀s฀t ฀v฀i฀e฀w ฀o฀f ฀a฀l฀l
฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀b฀y
฀Q฀u฀a฀-฀k฀i฀t
"OBMZTJT PG 6SCBO *EFOUJUZ %FTJHO ฀A฀l฀l ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d
฀f฀e฀a฀t฀u฀r฀e฀s ฀o฀f ฀t฀h฀e ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀w฀e฀r฀e ฀a฀n฀a฀-
฀l฀y฀z฀e฀d ฀b฀y ฀K฀-฀m฀e฀a฀n฀s ฀c฀l฀u฀s฀t฀e฀r฀i฀n฀g ฀t฀o ฀p฀r฀e฀d฀i฀c฀t ฀t฀h฀e฀i฀r ฀l฀a฀b฀e฀l ฀a฀n฀d
฀d฀e฀t฀e฀r฀m฀i฀n฀e ฀t฀h฀e ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y ฀a฀s ฀i฀n฀d฀i฀c฀a฀t฀e฀d ฀i฀n ฀T฀a฀b฀l฀e ฀4
฀a฀n฀d ฀T฀a฀b฀l฀e ฀5฀. ฀F฀r฀o฀m ฀T฀a฀b฀l฀e ฀5฀, ฀i฀t ฀c฀a฀n ฀b฀e ฀s฀e฀e฀n ฀t฀h฀a฀t ฀t฀h฀e
฀ﬁ฀r฀s฀t ฀t฀h฀r฀e฀e ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀k฀e฀e฀p ฀t฀h฀e ฀s฀a฀m฀e ฀f฀e฀a฀t฀u฀r฀e฀s
฀o฀f ฀t฀h฀e ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀m฀a฀r฀k฀e฀t฀. ฀A฀l฀t฀h฀o฀u฀g฀h ฀t฀h฀e฀s฀e ฀p฀r฀o฀p฀o฀s฀a฀l฀s
฀i฀n฀c฀r฀e฀a฀s฀e ฀t฀h฀e ฀s฀i฀z฀e ฀o฀f ฀t฀h฀e ฀o฀p฀e฀n ฀s฀p฀a฀c฀e฀, ฀t฀h฀e ฀m฀a฀j฀o฀r ฀f฀e฀a฀-
฀t฀u฀r฀e฀s ฀a฀r฀e ฀s฀t฀i฀l฀l ฀p฀r฀e฀s฀e฀r฀v฀e฀d฀. ฀T฀h฀e ฀f฀o฀u฀r฀t฀h ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l
฀r฀e฀d฀u฀c฀e฀s ฀t฀o฀o ฀m฀a฀n฀y ฀p฀a฀t฀h฀s ฀f฀o฀r ฀p฀e฀d฀e฀s฀t฀r฀i฀a฀n฀s ฀; ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀,
฀i฀t ฀l฀a฀c฀k฀s ฀c฀l฀o฀s฀e฀n฀e฀s฀s ฀. ฀H฀o฀w฀e฀v฀e฀r฀, ฀i฀t ฀c฀r฀e฀a฀t฀e฀s ฀a฀n ฀i฀n฀t฀e฀r฀e฀s฀t฀i฀n฀g
฀p฀a฀t฀h ฀f฀o฀r ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀v฀i฀e฀w฀s฀.
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฀A฀f฀t฀e฀r ฀w฀o฀r฀k฀s฀h฀o฀p฀, ฀e฀v฀e฀r฀y ฀d฀e฀s฀i฀g฀n ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀a฀r฀e ฀u฀p฀-
฀l฀o฀a฀d฀e฀d ฀t฀o ฀Q฀u฀a฀-฀k฀i฀t ฀f฀o฀r ฀p฀u฀b฀l฀i฀c ฀v฀i฀e฀w฀i฀n฀g฀, ฀v฀o฀t฀i฀n฀g ฀a฀n฀d ฀m฀a฀k฀-
฀i฀n฀g ฀c฀o฀m฀m฀e฀n฀t฀s฀, ฀a฀s ฀i฀l฀l฀u฀s฀t฀r฀a฀t฀e฀d ฀i฀n ฀F฀i฀g฀u฀r฀e ฀9฀. ฀A฀l฀l ฀d฀e฀s฀i฀g฀n
฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀c฀a฀n ฀b฀e ฀v฀i฀e฀w฀e฀d ฀t฀o฀g฀e฀t฀h฀e฀r ฀a฀s ฀s฀h฀o฀w฀n ฀i฀n ฀F฀i฀g฀-
฀u฀r฀e ฀1฀3฀, ฀w฀h฀i฀c฀h ฀p฀r฀o฀v฀i฀d฀e ฀u฀s฀e฀r฀s ฀t฀o ฀r฀e฀v฀i฀e฀w ฀a฀l฀l ฀p฀o฀s฀s฀i฀b฀l฀e
฀i฀d฀e฀a฀s ฀f฀o฀r ฀t฀h฀e ฀s฀i฀t฀e฀. ฀A฀t ฀s฀a฀m฀e ฀t฀i฀m฀e฀, ฀c฀i฀t฀i฀z฀e฀n฀s ฀c฀a฀n ฀d฀i฀s฀-
฀c฀u฀s฀s ฀a฀n฀d ฀c฀o฀m฀p฀a฀r฀e ฀t฀h฀e฀s฀e ฀d฀e฀s฀i฀g฀n ฀t฀h฀e฀n ฀t฀h฀e฀y ฀a฀l฀s฀o ฀m฀a฀k฀e
฀t฀h฀e฀i฀r ฀p฀r฀o฀p฀o฀s฀a฀l฀s ฀f฀r฀o฀m ฀Q฀u฀a฀-฀k฀i฀t฀. ฀T฀h฀e฀r฀e฀f฀o฀r฀e฀, ฀b฀y ฀t฀h฀i฀s ฀o฀p฀e฀n
฀a฀n฀d ฀t฀r฀a฀n฀s฀p฀a฀r฀e฀n฀t ฀w฀e฀b฀-฀p฀l฀a฀t฀f฀o฀r฀m฀, ฀c฀i฀t฀i฀z฀e฀n฀s ฀c฀a฀n ฀i฀n฀f฀o฀r฀m
฀a฀u฀t฀h฀o฀r฀i฀t฀i฀e฀s ฀a฀b฀o฀u฀t ฀t฀h฀e฀i฀r ฀i฀d฀e฀a฀s฀, ฀w฀h฀i฀c฀h ฀e฀n฀a฀b฀l฀e฀s ฀t฀h฀e฀m ฀t฀o
฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀t฀h฀e ฀u฀r฀b฀a฀n ฀p฀l฀a฀n฀n฀i฀n฀g ฀t฀o ฀m฀a฀k฀e ฀t฀h฀e ฀c฀i฀t฀y ฀r฀e฀-
฀s฀p฀o฀n฀s฀i฀v฀e ฀a฀n฀d ฀l฀i฀v฀a฀b฀l฀e฀.
฀I฀n ฀s฀u฀m฀m฀a฀r฀y฀, ฀d฀a฀t฀a฀-฀m฀i฀n฀i฀n฀g ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀y ฀c฀a฀n ฀h฀e฀l฀p
฀d฀e฀s฀i฀g฀n฀e฀r฀s ฀i฀d฀e฀n฀t฀i฀f฀y ฀t฀h฀e ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y฀, ฀w฀h฀i฀c฀h ฀c฀a฀n ฀ﬁ฀t
฀t฀h฀e ฀l฀o฀c฀a฀l ฀u฀r฀b฀a฀n ฀f฀e฀a฀t฀u฀r฀e฀s ฀t฀o ฀h฀e฀l฀p ฀l฀o฀c฀a฀l ฀r฀e฀s฀i฀d฀e฀n฀t฀s ฀t฀o
฀k฀e฀e฀p ฀t฀h฀e ฀s฀e฀n฀s฀e ฀o฀f ฀p฀l฀a฀c฀e฀, ฀s฀e฀l฀f฀-฀i฀d฀e฀n฀t฀i฀t฀y ฀a฀n฀d ฀a ฀s฀e฀n฀s฀e ฀o฀f
฀c฀o฀m฀m฀u฀n฀i฀t฀y฀. ฀A฀n ฀o฀p฀e฀n฀, ฀t฀r฀a฀n฀s฀p฀a฀r฀e฀n฀t ฀a฀n฀d ฀p฀u฀b฀l฀i฀c ฀c฀i฀t฀i฀z฀e฀n
฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀o฀r฀y฀w฀e฀b฀p฀l฀a฀t฀f฀o฀r฀m฀c฀a฀n฀h฀e฀l฀p฀l฀o฀c฀a฀l ฀r฀e฀s฀i฀d฀e฀n฀t฀s ฀t฀o
฀j฀o฀i฀n ฀t฀h฀e ฀u฀r฀b฀a฀n ฀p฀l฀a฀n฀n฀i฀n฀g ฀t฀o ฀m฀a฀k฀e ฀t฀h฀e฀i฀r ฀l฀i฀v฀e ฀ﬁ฀t฀t฀i฀n฀g ฀t฀h฀e฀i฀r
฀n฀e฀e฀d฀.
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฀T฀h฀e ฀l฀o฀s฀s ฀o฀f ฀i฀d฀e฀n฀t฀i฀t฀y ฀t฀h฀a฀t ฀p฀l฀a฀y฀s ฀a ฀v฀i฀t฀a฀l ฀r฀o฀l฀e ฀i฀n ฀u฀r฀b฀a฀n
฀s฀t฀r฀u฀c฀t฀u฀r฀e ฀i฀s ฀o฀n฀e ฀o฀f ฀t฀h฀e ฀p฀r฀o฀b฀l฀e฀m฀s ฀o฀f ฀m฀o฀d฀e฀r฀n ฀u฀r฀b฀a฀n
฀s฀p฀a฀c฀e฀s฀. ฀T฀h฀i฀s ฀p฀a฀p฀e฀r ฀r฀e฀v฀e฀a฀l฀s ฀h฀o฀w ฀d฀a฀t฀a ฀m฀i฀n฀i฀n฀g ฀t฀e฀c฀h฀-
฀n฀o฀l฀o฀g฀i฀e฀s ฀c฀a฀n฀b฀e฀u฀s฀e฀d฀t฀o฀p฀r฀o฀v฀i฀d฀e฀d฀e฀s฀i฀g฀n฀e฀r฀s ฀w฀i฀t฀h฀q฀u฀a฀n฀-
฀t฀i฀ﬁ฀e฀d ฀d฀a฀t฀a ฀r฀e฀l฀a฀t฀i฀n฀g ฀t฀o ฀t฀h฀e ฀q฀u฀a฀l฀i฀t฀y ฀o฀f ฀s฀p฀a฀c฀e฀s฀, ฀w฀h฀i฀c฀h
฀h฀e฀l฀p฀s ฀d฀e฀s฀i฀g฀n฀e฀r฀s ฀e฀x฀p฀l฀o฀r฀e ฀t฀h฀e ฀i฀m฀p฀o฀r฀t฀a฀n฀t ฀f฀e฀a฀t฀u฀r฀e฀s ฀o฀f ฀t฀h฀e
฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀i฀e฀s ฀o฀f ฀A฀s฀i฀a฀n ฀c฀i฀t฀i฀e฀s฀. ฀T฀h฀e ฀T฀a฀i฀w฀a฀n ฀w฀o฀r฀k฀s฀h฀o฀p
฀d e m฀o฀n฀s฀t฀r฀a฀t฀e฀s ฀t฀h฀a฀t ฀w฀i฀t฀h ฀t฀h฀e ฀a฀i฀d ฀o฀f ฀t฀h฀e฀s฀e ฀q฀u฀a฀n฀t฀i฀ﬁ฀e฀d
฀f฀e฀a฀t฀u฀r฀e s , t฀h e ฀d฀e s i g฀n฀e฀r ฀c฀a฀n ฀i฀d฀e฀n฀t฀i฀f฀y ฀w฀h฀e฀t฀h฀e฀r ฀t฀h฀e฀i฀r ฀d฀e฀-
฀s i฀g฀n฀s ฀p฀r e s฀e r฀v฀e ฀t฀h฀e ฀l฀o฀c฀a฀l ฀t฀r฀a฀d฀i฀t฀i฀o฀n฀a฀l ฀u฀r฀b฀a฀n ฀s฀t฀r฀u฀c฀t฀u฀r฀e฀.
฀A฀t ฀t฀h฀e s฀a m฀e t฀i฀m฀e฀, ฀t฀h฀e฀s฀e ฀p฀r฀o฀p฀o฀s฀e฀d ฀d฀e฀s฀i฀g฀n฀s ฀a฀r฀e ฀p฀u฀b฀-
฀l฀i฀c฀l฀y a c฀c฀e฀s฀s฀i b l฀e b y ฀c฀i฀t฀i฀z฀e฀n฀s ฀v฀i฀a ฀a ฀w฀e฀b ฀p฀l฀a฀t฀f฀o฀r฀m฀, ฀w฀h฀i฀c฀h
฀S฀M฀A฀R฀T ฀C฀I฀T฀I฀E฀S ฀- ฀V฀o฀l฀u฀m฀e ฀2 ฀-F$""%F  |
฀T฀a฀b฀l฀e ฀4
฀L฀i฀s฀t ฀o฀f ฀f฀e฀a฀t฀u฀r฀e ฀v฀a฀l฀u฀e
฀T฀a฀b฀l฀e ฀5
฀L฀i฀s฀t ฀o฀f ฀f฀e฀a฀t฀u฀r฀e ฀l฀e฀v฀e฀l
฀a฀n฀d ฀l฀a฀b฀e฀l
฀a฀l฀l฀o฀w฀s ฀t฀h฀e฀m฀t฀o ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e ฀i฀n ฀u฀r฀b฀a฀n ฀p฀l฀a฀n฀n฀i฀n฀g ฀t฀o ฀m฀a฀k฀e
฀t฀h฀e฀i฀r ฀c฀i฀t฀i฀e฀s ฀m฀o฀r฀e ฀r฀e฀s฀p฀o฀n฀s฀i฀v฀e ฀a฀n฀d ฀l฀i฀v฀a฀b฀l฀e฀.
฀F฀u฀t฀u฀r฀e ฀r฀e฀s฀e฀a฀r฀c฀h ฀s฀h฀o฀u฀l฀d ฀f฀o฀c฀u฀s ฀o฀n ฀e฀x฀p฀l฀o฀r฀i฀n฀g ฀d฀i฀ﬀ฀e฀r฀-
฀e฀n฀t ฀c฀u฀l฀t฀u฀r฀a฀l ฀a฀s฀p฀e฀c฀t฀s ฀t฀h฀a฀t ฀a฀r฀e ฀u฀n฀i฀q฀u฀e ฀t฀o ฀A฀s฀i฀a฀n ฀o฀r ฀E฀u฀r฀o฀-
฀p฀e฀a฀n ฀c฀i฀t฀i฀e฀s ฀i฀n ฀i฀d฀e฀n฀t฀i฀f฀y฀i฀n฀g ฀t฀h฀e฀i฀r ฀u฀r฀b฀a฀n ฀i฀d฀e฀n฀t฀i฀t฀y฀. ฀T฀h฀e฀s฀e
฀a฀s฀p฀e฀c฀t฀s ฀c฀a฀n ฀b฀e ฀i฀n฀t฀e฀g฀r฀a฀t฀e฀d ฀i฀n฀t฀o ฀g฀u฀i฀d฀e฀l฀i฀n฀e฀s ฀f฀o฀r ฀u฀r฀b฀a฀n
฀p฀l฀a฀n฀n฀i฀n฀g ฀t฀o ฀d฀e฀v฀e฀l฀o฀p ฀s฀u฀i฀t฀a฀b฀l฀e ฀a฀n฀d ฀c฀u฀s฀t฀o฀m฀i฀z฀e฀d ฀r฀u฀l฀e฀s
฀f฀o฀r ฀c฀i฀t฀i฀e฀s ฀w฀i฀t฀h ฀d฀i฀ﬀ฀e฀r฀e฀n฀t ฀c฀u฀l฀t฀u฀r฀e฀s฀, ฀w฀h฀i฀c฀h ฀w฀i฀l฀l ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e
฀t฀o ฀b฀u฀i฀l฀d฀i฀n฀g ฀s฀u฀s฀t฀a฀i฀n฀a฀b฀l฀e ฀c฀i฀t฀i฀e฀s฀.
"$,/08-&%(&.&/5
฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀w฀o฀u฀l฀d ฀l฀i฀k฀e ฀t฀o ฀t฀h฀a฀n฀k ฀A฀s฀s฀t฀. ฀P฀r฀o฀f฀. ฀S฀h฀i฀-฀Y฀e฀n
฀W฀u ฀a฀n฀d ฀a฀l฀l ฀s฀t฀u฀d฀e฀n฀t฀s ฀w฀h฀o ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e฀d ฀i฀n ฀t฀h฀e ฀w฀o฀r฀k฀-
฀s฀h฀o฀p ฀B฀I฀G ฀D฀A฀T฀A฀-฀I฀N฀F฀O฀R฀M฀E฀D ฀U฀R฀B฀A฀N ฀D฀E฀S฀I฀G฀N ฀F฀O฀R ฀T฀H฀E
฀S฀M฀A฀R฀T ฀C฀I฀T฀Y฀: ฀W฀O฀R฀K฀S฀H฀O฀P ฀2฀0฀1฀7 ฀f฀o฀r ฀t฀h฀e฀i฀r ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀i฀o฀n
฀t฀o ฀t฀h฀i฀s ฀p฀a฀p฀e฀r ฀b฀y ฀u฀s฀i฀n฀g ฀o฀u฀r ฀m฀e฀t฀h฀o฀d฀o฀l฀o฀g฀y ฀t฀o ฀d฀e฀m฀o฀n฀-
฀s฀t฀r฀a฀t฀e ฀h฀o฀w ฀i฀t ฀w฀o฀r฀k฀s฀. ฀T฀h฀e ฀a฀u฀t฀h฀o฀r฀s ฀w฀o฀u฀l฀d ฀a฀l฀s฀o ฀l฀i฀k฀e ฀t฀o
฀t฀h฀a฀n฀k ฀M฀r฀. ฀L฀i฀u ฀a฀n฀d ฀t฀h฀e ฀T฀a฀i฀p฀e฀i ฀U฀r฀b฀a฀n ฀R฀e฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t
฀C฀e฀n฀t฀e฀r ฀f฀o฀r ฀t฀h฀e฀i฀r ฀k฀i฀n฀d ฀h฀e฀l฀p ฀i฀n ฀p฀r฀o฀v฀i฀d฀i฀n฀g ฀i฀n฀f฀o฀r฀m฀a฀t฀i฀o฀n ฀o฀n
฀t฀h฀e ฀s฀i฀t฀e฀.
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฀B฀a฀t฀t฀y฀, ฀M฀. ฀2฀0฀0฀1฀, ฀’฀E฀x฀p฀l฀o฀r฀i฀n฀g ฀I฀s฀o฀v฀i฀s฀t ฀F฀i฀e฀l฀d฀s฀: ฀S฀p฀a฀c฀e ฀a฀n฀d ฀S฀h฀a฀p฀e
฀i฀n ฀A฀r฀c฀h฀i฀t฀e฀c฀t฀u฀r฀a฀l ฀a฀n฀d ฀U฀r฀b฀a฀n ฀M฀o฀r฀p฀h฀o฀l฀o฀g฀y฀’฀,&OWJSPO
NFOU BOE 1MBOOJOH # 1MBOOJOH BOE %FTJHO฀, ฀2฀8฀, ฀p฀p฀.
฀1฀2฀3฀-฀1฀5฀0
฀C h a n g , ฀M . -฀C฀.฀, ฀B฀u฀š , ฀P . ฀a฀n฀d ฀S฀c฀h฀m฀i฀t฀t฀, ฀G฀. ฀2฀0฀1฀7 ฀’฀F฀e฀a฀t฀u฀r฀e ฀E฀x฀-
฀t฀r฀a฀c฀t฀i฀o฀n ฀a฀n฀d ฀K฀-฀m฀e฀a฀n฀s ฀C฀l฀u฀s฀t฀e฀r฀i฀n฀g ฀A฀p฀p฀r฀o฀a฀c฀h ฀t฀o ฀E฀x฀-
฀p฀l฀o฀r฀e ฀I฀m฀p฀o฀r฀t฀a฀n฀t ฀F฀e฀a฀t฀u฀r฀e฀s ฀o฀f ฀U฀r฀b฀a฀n ฀I฀d฀e฀n฀t฀i฀t฀y฀’฀,1SPDFFE
JOHT PG UIF UI *&&& *OUFSOBUJPOBM $POGFSFODF PO .B
DIJOF -FBSOJOHBOE"QQMJDBUJPOT฀, ฀C฀a฀n฀c฀u฀n฀, ฀M฀e฀x฀i฀c฀o฀, ฀p฀p฀.
฀1฀1฀3฀9฀-฀1฀1฀4฀4
฀D฀a฀s฀h฀, ฀M฀. ฀a฀n฀d ฀L฀i฀u฀, ฀H฀. ฀1฀9฀9฀7฀, ฀’฀F฀e฀a฀t฀u฀r฀e ฀s฀e฀l฀e฀c฀t฀i฀o฀n ฀f฀o฀r ฀c฀l฀a฀s฀s฀i฀ﬁ฀-
c a฀t฀i฀o n฀’฀,*OUFMMJHFOU %BUB "OBMZTJT฀, ฀1฀, ฀p p฀. ฀1฀3฀1฀-฀1฀5฀6
฀F฀r฀e฀u฀n฀d฀, ฀J฀. ฀E฀. ฀a฀n฀d ฀P฀e฀r฀i฀e฀s฀, ฀B฀. ฀M฀. ฀2฀0฀0฀6฀,.PEFSO &MFNFOUBSZ
4UBUJTUJDT 	UI &EJUJPO
฀, ฀P฀r฀e฀n฀t฀i฀c฀e ฀H฀a฀l฀l
฀H฀a฀i฀, ฀Z฀. ฀a฀n฀d฀J฀u฀n฀s฀h฀e฀n฀g฀, ฀Z฀. ฀2฀0฀1฀0฀, ฀’฀T฀o฀p฀o฀l฀o฀g฀i฀c฀a฀l ฀C฀e฀n฀t฀r฀a฀l฀i฀t฀y ฀a฀n฀d
฀i฀t฀s ฀e฀-฀S฀c฀i฀e฀n฀c฀e ฀A฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀s฀’฀,+PVSOBM PG UIF "TTPDJBUJPO
GPS *OGPSNBUJPO4DJFODFBOE5FDIOPMPHZ฀, ฀6฀1฀, ฀p฀p฀. ฀1฀8฀2฀4฀-
฀1฀8฀4฀1
฀H฀i฀l฀l฀i฀e฀r฀, ฀B฀. ฀a฀n฀d ฀H฀a฀n฀s฀o฀n฀, ฀J฀. ฀1฀9฀8฀4฀,5IF 4PDJBM -PHJD PG 4QBDF฀,
฀C฀a฀m฀b฀r฀i฀d฀g฀e ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y ฀P฀r฀e฀s฀s฀, ฀C฀a฀m฀b฀r฀i฀d฀g฀e฀, ฀N฀e฀w ฀Y฀o฀r฀k฀,
฀M฀e฀l฀b฀o฀u฀r฀n฀e฀, ฀M฀a฀d฀r฀i฀d฀, ฀C฀a฀p฀e ฀T฀o฀w฀n฀, ฀S฀i฀n฀g฀a฀p฀o฀r฀e
฀L฀y฀n฀c฀h฀, ฀K฀. ฀1฀9฀6฀0฀,5IF JNBHF PG UIF DJUZ฀, ฀M฀I฀T ฀P฀r฀e฀s฀s฀, ฀U฀S฀A
฀T฀u฀r฀n฀e฀r฀, ฀A฀l฀a฀s฀d฀a฀i฀r ฀a฀n฀d ฀P฀e฀n฀n฀, ฀A฀. ฀1฀9฀9฀9 ฀’฀M฀a฀k฀i฀n฀g ฀i฀s฀o฀v฀i฀s฀t฀s ฀s฀y฀n฀-
฀t฀a฀c t฀i฀c : ฀i฀s฀o฀v i฀s฀t ฀i฀n฀t฀e g฀r฀a฀t฀i฀o฀n ฀a฀n฀a฀l฀y฀s฀i฀s฀’฀,1SPDFFEJOHT PG
PG 4FDPOE *OUFSOBUJPOBM 4ZNQPTJVN PO 4QBDF 4ZOUBY฀,
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